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(g) Benzodiazepine analogs for treating panic syndrome and for directly Inducing analgesia. 

@ Benzodiazepine analogs of the formula : 
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•N R' 



are dlsdosed which are antagonists of gastrin and chdecystokinin (CCK) and have properties useful for 
treating panic syndrome and for directly inducing analgesia. 
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BENZODIAZEPINE ANALOGS FOR TREATING PANIC SYNDROME AND FOR DIRECTLY 

INDUCING ANALGESIA 



CROSS-REFERENCE 

Starting materials for the compounds of Fomiula I are prepared and described in U.S. Patent 4,820,834 
and B. Evans et al., J. Med. Chem. Sh, 2235-2246 (1 988). 

6 . 

BACKGROUND OF THE ItslVENTION 

CholecystokJnIns (CCK) and gastrin are structurafiy-related neuropeptides which exist in gastrointestinal 
tissue and in the central nervous system (see, V. Mutt. Gastrointestinal Homiones, G. B. J. Glass, Ed.. Raven 
10 Press, N.Y.. p. 169 and G. Nisson. ibid, p; 127). . . ^ r 

Cholecystokinins include CCK-33, a neuropeptide of thirty-three amino acids In its onginaliy isolated form 
(see, Mutt and Jorpes, Biochem, J. 125, 678 (1971)), Its carboxyltemilnal octapeptide, CCK-8 (a naturally- 
occurring neuropeptide, also, and the minimum fully active sequence), and 39- and 12-amino acid fomis, while 
gastrin occurs in 34-, 17- and 14-amino acid fomis. with the minimum active sequence being the C-termlnal 
15 tetrapeptide, Trp-Met-Asp-Phe-NHj. which is the common structural element shared by both CCK and gastrin. 

CClCs are believed to be physiological satiety hormones, thereby possibly playing an important role in 
appetite regulation (G. P. Smith. Eating and Its Disorders. A J. Stunkard and E. Stellar, Eds. Raven Press, 
New York, 1 984, p. 67), as well as also stimulating colonic motflity, gall bladder contraction, pancreatic enzyme 
' secretion,* and Inhibiting gastric emptying. They reportedly co-exist with dopamine in certain mid-brain neurons 
20 and thus may also play a role In the functioning of dopaminergic systems in the brain, in addition to serving as 
neurotransmlneis in their own right (see : A. J. Prange et al., "Peptides In the Cenfral Nervous System".^ 
Repts. Med. Chem. 17, 31, 33 [1982] and references cited therein : J. A Wnilams, Biomed.Res. 3 107 [1982]; 
and J. E. Moriey. Ufe Sci. 30, 479, [1982]). . , . 

The primary mie of gastrin, on the other hand, appears to be stimulation of the secretion of water and elec 
25 trolytes from the stomach, and. as such, it Is involved in control of gastric acid and pepsin secretion. Other 
physiological effects of gastrin then include increased mucosal blood flow and Increased antral motility, with 
rat studies having shown that gastrin has a positive trophic effect on the gastric mucosa, as evidenced by 
Increased DNA, RNA and protein synthesis. 

Antagonists to CCK and to gastrin have been useful for preventing and treating CCK-related and/or gas- 
30 trin-related disorders of the gastrointestinal (Gl) and central nervous (CNS) systems of animals, especially of 
humans. Just as there is some overiap In the biological activities of CCK and gastrin, antagonists also tend to 
have affinity for both receptors. In a practical sense, however, there is enough selecUvlly to the different recep- 
tors that greater activity against specific CCK- or gastrin-related disorders can often also be Identified. 

Selective CCK antagonists are themselves useful in treating CCK-related disorders of the appetite regu- 
35 latory systems of animals as well as in potentiating and prolonging opiate-mediated analgesia, thus having utility 
in the treatment of pain [see P. L Paris et al.. Science 226, 1215 (1984)]. while selective gastrin antagonists 
are useful In the modulation of CNS behavior, as a palliative for gastrointestinal neoplasms, and in the treatment 
and prevention of gasbin-related disorders of the gastrointestinal system in humans and animals, such as peptic 
ulcers, Zollinger-Ellison syndrome, antral G cell hyperplasia and other conditions In which reduced gastrin 
40 activity is of therapeutic value. See e.g. U.S. Patent 4,820,834. 

Applicants have made the unexpected discovery that CCK antagonists of Fomiula I are useful anxiolytic 
agents particulariy in the treatment of panic disorder. As such, a new utility has been discovered for ti^ese CCK 
antagonists. 

Since CCK and gastrin also have trophic effects on certain tumors [K. Okyama, Hokkaido J. Med. Sci.. 60. 
45 206-21 6 (1 985)1, antagonists of CCK and gasWn are useful in treating these tumors [see, R.D. Beauchamp et 

al.. Ann. Surg. . 202,303 (1985)]. _ r^. w o 

" Four distinct chemical classes of CCK-receptor antagonists have been reported [R. Freidmger. Med. Res. 
Rev. 9. 271 (1989)]. The first class comprises derivatives of cyclic nucleotides, of which dibutyryl cyclic GMP 
hiTbeen shown to be the most potent by detailed stnjcture-function studies (see. N. Barias et al., Am. J. 
50 Physiol., 242. G 161 (1982) and P. Robberecht et al., Mol„ Pharmacol.. 17. 268 (1980)). 

The second class comprises peptide antagonists which are C-tenninal fragments and analogs of CCK. of 
which both shorter (Boc-Met-Asp-Phe-NHj, Met-Asp-Phe-NHa). and longer(Cbz-Tyr(S03H).Met.Gly-Trp-Met- 
Asp-NH,) C-termlnal fragments of CCK can function as CCK antagonists, according to recent stmcture-funcHon 
studies (see. R. T. Jensen et.. al. Blochem. Blophys. Acta.. 757. 250 (1983). and M. Spanaricel et aL. J. Bid. 
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Chem., 258. 6746 (1 983)). The latter compound was recently reported to be a partial agonist [see. J . M . H oward 
etaL. GastrDenteroiogy86( 5) Part 2, 1118 (1984)]. 

" Then, the third class of CCK-receptor antagonists comprises the amino acid derivatives : proglumlde. a 
derivative of glutaramic acid, and the N-acyl tryptophans including para-chlorobenzoyl-Utryptophan (benzot- 

5 ript), [see, W. F. Hahne et. al.. Proc. Natl, Acad. Scl. U,SA.. 78, S304 (1981). R. T. Jensen et aK, Biochem. 
Biophys. Acta., 761. 269 (1983)]. All of these compounds, however, are relatively weak antagonists of CCK 
(ICfio : generally 1CHM(although more potent analogs of proglumide have been recently reported In F. Makovec 
et al., Arznelm-Forsch Dmg Res., 35 (II). 1048 (1985) and In German Patent Application DE 3522506A11. but 
down to 1 In the case of peptides), and the peptide CCK-antagonlsts have substantial stability and absorp- 

10 tion problems. 

In addition, a fourth class consists of improved CCK-antagonlsts comprising a nonpeptlde of novel structure 
from fermentation sources IR. S. L Chang et aL. Science , 230. 177-179 (1985)] and S-substltuted ben- 
zodiazepines based on this structure Ipubiished European Patent Applications 167 919. 167 920 and 169 392. 
B. E. Evans et al. Proc. Natt. Acad. Sd. U.SJ\., 83, p:4918-4922 (1986) and R.S.L Chang et al. Ibid., p. 4923- 

15 4926] have also been reported. 

No really effective receptor antagonists of the In vivo effects of gastrin have been reported (J. S. Moriey, 
Gut Pept Ulcer Pfoc, Hiroshima Symp.2nd, 1983, p. 1). and veiy weak in vitro antagonists, such as proglumide 
and certain peptides have been described [(J. Martinez. J. Med. Chem. 27, 1597 (1984)]. Recently, however, 
pseudopeptlde analogs of tetragastrin have been reported to be more effective gastrin antagonists than pre- 

20 vious agents [J. Martinez et aL, J. Med. Chem., 28. 1874-1879 (1985)]. 

The benzodiazepine (BZD) structure class, which has been widely exploited as therapeutic agents, espe- 
cially as central nervous system (CNS) drugs, such as anxiolytics, and which exhibits strong binding to "ben- 
zodiazepine receptors* in vitro , has not in the past been reported to bind to CCK or gastrin receptors. 
Benzodiazepines have been shown to antagonize CCK-induced activation of rat hippocampal neurones but 

25 this effect is mediated by the benzodiazepine receptor, not the CCK receptor [see J. Bradwejn et aL. Nature. 
312, 363 (1 984)], Benzodiazepines unsubstituted at the 3-positlon of the seven membered ring also have been 
ihown to antagonize the effects of CCK-4 (a CCK analog) [see De-Montigny. C. Arch. Gen. Psychiatry 46. 61 1 
(19S9)J. Of the reported BZD's. addltionaHy, the large majority do not contain substltuents attached to the 3- 
posltlon of the seven membered ring, as it is well known in the art that 3-substjtuents result in decreasing ben- 

30 zodlazeplne receptor affinity and decreasing anxiolytic activity, especially as these subsBtuents Increase In 
size. 

Contrary to these findings, applicants have discovered a dass of benzodiazepines with 3-substltuents hav- 
ing high CCK receptor affinity and low benzodiazepine receptor affinity, which are useful anxiolytic agents, par- 
ticularly in the treatment of panic disorder, panic syndrome and similar anxiety states. The compounds of the 
35 invention are useful in treating anxiety states involving apprehension, uncertainty and fear without apparent 
stimulus. 

It is, therefore, an object of this invention to identify substances which more effectively antagonize or Inhibit 
the function of cholecystoklnins and gastrin in psychiatric disease states involving anxiety or panic in mammals, 
especially in humans. It is another object of this invention to develop a method of antagonizing the functions 
40 of choiecystokinin and/or gastrin In panic disorder or other neurological disorders involving anxiety or panic in 
mammals. It is also an object of this invention to develop a method of preventing or treating neurochemical 
disorders involving panic disorder, panic syndrome and similar anxiety states. 

The substituted benzodiazepines of tiie present invention are also useful for directly Inducing analgesia, 
which inciudes opiate and non-opiate mediated analgesia. Furthenmore, the compounds of the present inven- 
ts tion are useful as anesthetic agents involving the loss of pain sensations. It is therefore another object of the 
present Invention to identify substances which more effectively antagonize or Inhibit ttie function of CCK or gas- 
trin for the purpose of effecting analgesia, anestiiesta, or loss of pain sensation. Yet anottier object of the pre- 
sent invention is to develop methods of antagonizing or inhibiting the functions of CCK or gastrin for the purpose 
of effecting analgesia, anesthesia or loss of pain sensation. 

so 

SUMMARY OF THE INVENTION 

It has now been found tiiat compounds of Formula I are antagonists of gastrin and choiecystokinin (CCK) 
and bind to the gastrin and CCK receptors. Pharmaceutical compositions containing effective amounts of these 
55 compounds are useful in the treatment and prevention of CCK-related neurochemical disorders such as panic 
disorder, panic syndrome and similar anxiety states, and are also useful in effecting analgesia. Methods of treat- 
ing such disorders and for effecting analgesia are also disclosed. 
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DETAILED DESCRIPTIONf OF THE IhA^ENTION 



The compounds of fomiula I are useful in a method of antagonizing the binding of cholecystokinln to 
cholecystoklnln receptors or antagonizing the binding of gastrin to gastrin receptors, for treating panic disorder 
and for Inducing analgesia, which comprises contacting said cholecystokinin receptors or said gastrin recep- 
tors, respectively, with a compound represented by the formula : 



10 



IS 




20 wherein : 

is H, linear or branched alkyl. -Xi2.cycloalkyl, -Xi^COORe 

R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyi, car- 
go boxyl, nltro or -CF3) ; -Xi2COOR» ; 2-, 3-, 4-pyridyl ; 



HO ^ ^ ^ ^ f y 

r3 is N-Cr'^ or N-C-Nr7 or -CR*' or i!i-CCH2R'; 



35 



R* and are independently R« or in combination with the N of the NR^R^ group form an unsubstituted 
or mono- or disubsUtuted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH3 and the subsfituent(s) is/are independently 
40 selected from aikyt ; 

Re is H, Ci.e straight or branched-chain alkyl or cycloalkyi ; 

R^ is a- or p-naphthyU substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -NO2, -OH,.NR*R5. loweralkyi, CF3. CN, COOR8, Xi^OOR*. Xi^OR*, or loweralkoxy) 2-, 3-, 4.pyri- 
dyl, 

45 



BO 



65 
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CHj 




T) . or 



R8 is H, taweralkyl. cycloJoweralKyl. X^^coOR* ; 



El3 is CR-^, 



rIO H or -OH -where K? is CR^^, otherwise it is H; 

r is 1 or 2; 

XI Is H. -NO2, CF3. loweralkyi or halo ; rsr^rsan 
X2 and X3 are Independently H, -NO2, OH. halo, loweralkyi. loweralkoxy. Xi^COOR*. COOR«, or 

ox«cooR» : 

X*fsO,orNR«: 
X' is O ; 

X«ls C, 6 linear or branched chain allcyl. or the pharmaceuKcally acceptable salt thereof. 
Phannaceutical compositions comprising any of these compounds are also encompassed within the pre- 
sent invention. 1 1 u • 
A first embodiment of the present Invention are compounds of formula I. wherein 
Ri is H. C1-C4 linear or branched chain allcyl. -X^2-cydoallcyi. -X^^COORo, 

^r5 

R2 is substituted or unsubstituted phenyl (wherein the substituent may be 1 or 2 of halo, loweralkyi. 

nltro. -CF3). 2-.3-.4-pyridyl. or X^^COORo : 

R3is 



.4r7. .-ASr7 or -iS^. 

R* and R5 are independently R« or In combination with ttie N of the NR*R6 group form an unsubstituted 
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or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyciic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH3 and the substituent(s) is/are Independently 
selected from alkyl ; 
R« is H, C1-C3 sb-aight chain alkyl ; 

is tt- or p-naphythyl, substituted or unsubstituted 
phenyl (wherein the substituents may be 1 to 2 of halo. NH2. methyl, ethyl, CFa, CN, COOH. 
or lower alkoxy). 2-.3-,4-pyridyl, 




0 

rIO iB H. or OH when is Cb7 . otherwise R^^ is H; 
.X is 1 or 2; 

is H, -NO2. CF3, loweralkyJ or halo ; 

is H, -N02. halo, OH. loweralkoxy, loweralkyl. 
X12COOH. or OCH2COOH ; 
X^ is O, NH. NCH3. NX^^COOH : 

X^ is O ; 

X^2 Is Ci_5 linear alkyl ; 

or pharmaceutically acceptable salt thereof. 

A second embodiment has the further limitation that, is fomiula I, 



r1 is H, CB3, CH2CH3, CH2CH(CH3)2. CH2~<^ 
-CH2CH2OH, CH2COOH, CH2C00Et. 



CHaCONCEtJa- CHaCOK 



a- 



CHgCOW ^ ^ WCHj, or CHsCKsCOOEt: 



R2 is phenyl. 2-F-phenyl, 4-CH3-phenyl. 2-, 3-, or 4-pyrldyl ; 
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R3 is 



10 



cHjCooH y 



ONH- 

H 

CH, 



CCH2>3COOH H 



20 



11 ci — ((jVconh-. 

_ .CONH-, 

25 ^ ' ~ 




Br-<( JhCONH-. I-^C j>-CONH-. 

30 



Br I^^ 

NHj 



35 




Cl-Cl ))-CONH-, 



>5 
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Otherwise R^^Yi ; 
XnsH. a;or-CH3: 
X^isO; 

or a pharmaceutically acceptable salt thereof. 

Preferred compounds include the following : 
3-N-(2,3-Dihydro-1-fliethyl-2-oxo-5-{p-tolyl)-1 H-1 .4-benzodiazepln-3-yI>-1 H4ndoIe-2-carboxamide. 
3-N-(2,3-Dihydro-1 ,9-dlmethyl-2-oxo-5-phenyH H-1 ,4-benzodiazepln-3-yI)-1 H-!ndo!e-2-carboxamlde. 
3-N-(2,3-DIhydfD-1 ,8-dlmBthyl-2-oxo-5-phenyl-1 H-1 .4-benzodiazepln-3-yl)-1 H-indole-2-carboxamide. 
(S)-N-{2>Dihydro-1-methyl-2-oxo-5-phenyl-1H-1.4-benzodiazepln-3-yI)-3-phenyl-2^^ 
(S)-N-(2>Dihydro-1-metiiyI-2-oxo-5-phBnyMH-1,4-ben2odiazepln^yl)-N'-(2-ch!orophen 

9 
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i3Dihvd«^3-(5^arboxymethyloxyindole-2-carbonylamino(-1-methyl-5-phenyl-2H-1.4-benzodla 
(SVN!j^2-FluorophenyI)-2.3-dihydr^1^ethyl-2.oxo-1H-1.4.benzod.^^ 

Sv^tl tS£S^5- 2-fl.iorophan^ W3-lodoberaoylaml^ 

Sr.N-(23-Dmydro-1-methyl-2^x.>5-phenyl-1H-1AberKodlazepln-3-yIH4M3;^ 
?l2lhyroll-S?-3(RSH2K1-methyfindole>-carbonylam 

^Kalwl^oxypheniJ^^^ 
H(i;«SSiJ;ropheayl)an,«no-^^ 

fml5^&r(^1-methyl-2K)xo-5.phenyl-1H-1.4-benzodiazepln^.yl)^'-(3-methyIphenyl^^ . 

'?R>N«1^mydrcKl-melhV-2-oxo-5-phenyl-1H-1.4*en2odla2ep 

RlN-23^aiWl/methyl-2-oxo-5-phenyl-1H-1.4-benzodIazepin-3-yl)-N^^^^^ 

S rf^?^SS^5SyI)-N42.Lihydro-lHftet^^^ " 

SJ^^D^Sl^VaSJy^^*^^^^^^^ • 

^^sThSn JhTdSrita^C^^ R^. .-.aM. eta. when itocc.js«,orethan once 

in a>?v st^ilre te to be independent of its defmltion elsewhere in the same structure. 

i u^eThe^rS^^^ F. CI. Br or i : alkyi and loweralkyl are each, unless otherwise Indicated. 1-7 «rbon 
^^^t^^h^d^^^lkbj^ted allcyl having one or sometimes two hydrogens abstracted, and includes 

Z^::.V^l ^-Sc.,^on straight or branched chain aikenyi ; apyl 1= f-^J; .--'y'- P«>P'°"^' ''^"^^^ °' 
K, .K/rx/i • inweraikvnvl is 1-5 carbon straight or branched chain alkynyl , Et is ethyl. 

^he pTar^S a. y adaptable si of the compounds of Formuias I indude the conventional non4ox.c 
«i Jar *e a^rtVrnary ammonium salts of the compounds of Fomiula I formed, e.g.. from non-toxKS Inorganic 
^ oroln* aciS Tor^^^^^ conventional non-toxic salts Include those derived from ino^an.c acids 

fuchThySnSilorS hydTobr^mic. sulfuric, sulfamic phosphoric, nitric and the like ; and ttie salts prepared 
Sim S,aJfc a?Ws ^ucL as acetic.^^^^^ succinic. glycoUc. stearic, lactic, malic, tartaric cltnc ascorb c. 
So^^reKitd^r^lnale^^ 

toluenesulfonic. methanesulfonic, ethane disulfonic. oxalic, isethionlc, and the I ke. n„„,oounds 
The DhamnaceuUcally acceptable salts of the present Invention can be synthesized from ttie compounds 
Of FolS^ rcifSS'n a basic or acidic moiety by conventionai chemica. -^"-'^^^^^ 
^soared by reaotino the free base or acid with stoichiometric amounts or with an excess of the desired salt 
preparea oy 'earanBinB i suitable solvent or various combinations of solvents. 

"""^hVrracriSryt^^^^ Fom^ula . are also readily prepared by com^entional 

orocIdLes sTh af SngT^^^^ of Fom^ula I with an appropriate amount of a base, such as an alkal, or 
^Tr !,^Z^Z^oZal Q sodium, potassium, lithium, calcium, ormagnesium. or an organic base such 

^ riT^rnarv ammonium hydroxide such as tetramethyiammonlum hydroxide and the like. 

^l^c^^JpoZliT^l^aon^ CCK an d/or gastrin and are useful as pharmaceutic^ agents for 
J^l^^^^^tl^t^s Slreatmentorprevention of neurological disorders imrolving anxiety and 
oan/c^^Ste^^^^^^ gastrin is Im^olved. Examples of such disorders include panic dls- 
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endogenous anxiety. The compounds of formula I are also useful for dlrecUy inducing analgesia, opiate or non- 
nniflta mediated, as well as anesthesia or loss of the sensation of pain, ^ . * , 

?hB orS inteTaoS also encompasses a pharmacouHcal composition useful in the treatment of panic 
dlso^'^oSe rilcaldisort^^^^^ 
toSanteoonlstoffbnnuial.wlthQrw 

rnfSon enSpas^esa phamiaceutical composition useful ford.ecUy inducing analgesia, anesthesia 

" Tue^^::T^?^l I thereof, may ba administered to a human subject either ^one or. preferably 
In coJ^^inS pharmaceutically-acceptable carters ordOuents. opfionally with known adjuvants, such as 
in a pSaLceuacal composition, according to standard phannaceuBcal practice. The compounds can 
iTdminteteiSy or parenterally. including intravenous, intramuscular. Intraperitoneal, subcutaneous and 

*°''?or'^S'Se^'^antagonlstofCCK^ 

t*«d for axamole In the form of tablets or capsules, or as an aqueous solution or suspension. In the case of 

Sstr o" ^se. a^rhich are commoSy used include lactose and com ^t-^*^. -5" '"'»''^t?dTen^ 

?uch a magnesium stearate. are commonly added. For oral administration In capsule 

indude lactase and dried com starch. Vvhen aqueous suspensions are required for oral use. the acbve Ir.gre- 

Sent is^mbbe; wl emulsifying and suspending agents. If desired, certain sweetening and^o^ flavoring 

agenii mTbe added. For IntraLscular. intraperitoneal, subcutaneous and '"""^^"""^ "^^'^^^^^^^^^ 

of rheadSe ingredient are usually prepared, and the pH of the solutions should be suitably adjusted and bu^ 

?ired. ^^l^S!^sZ the tcL ci,centralion of solutes should be controlled In order to render the prep- 

^"^"^en a impound according to Formula I Is used as an antagonist of CCK or gastrin in a human subject, 
the d^rdos?ge wl« norSiy bJdetem,lned by the prescribing physician with 9«72'„S« 
aio^iJg to tSe age. weight, and response of the Individual patient as well as the severity of the patents 
symptoms. However in mSst instances, an effective dally dosage wHI 'V''%™?^?'^„Th Id^ teffi 
toSt 5 mgflcg of body weight, and preferably, of from about 0.5 w/kg to about 0.5 mg/kg of bo^ we W 
admWst^raTln Single or divided doses. In some cases, however. It may be necessary to use dosages outside 

*'Tn'Srtffecth.e treatment of pante syndrome, panic disorder and the like, about °f °f j'f J^^^^^"*^^^^ 
mgrtlg of CCK antagonist is administered oraBy (p.o.). dhrfded Into h«o doses per day (b.l.d.). Other routes of 

^'tirSyTnd^rgtatesia. anesthesia or loss of pain sensation, the effecthre dosage ranges fr^n 
about ^OO ngflcg to abo.; 1 mg/kg by Intraperitoneal admlnistraUon. Oral admlnlstraUon Is an alternative route. 

^''t!«uirS;e compounds antagonize thefuncUon of CCK in animals, they may also beu^ 
three tS^crease the food^nlake of animals in daily dosage of apprcximately0.005to^ 

The compounds of Fomuila I are prepared according to the schemes and descriptions of U S^ Patent 
4 820 83rh"reTn incorporated by reference for these purposes. One preferred synthetic scheme .s Scheme 
J)a Inv^ing nitrosaB^^^ reduction and acylatlon. according to U.S. Patent 4.820.834. See also Examples 1-5 
below. 

MATERIALS AND METHODS 

1. Anxiolytic activity of the compounds of Formula I : 

The black/white exploration test [Crawley et al. Phamiacoiogy. »°=»'«r^*y,!";f„^*ltl^S' 
is a simple animal model of anxiety. Rodents placed In a two compartment box which conslste of a brighHy"^ 
wlfte pSnted side and a dimly lit. black painted side, display a mariced pr^erence for the "lack side of fte 
Tpparatus. This behavtor is caused by the aversive properties of thebriglitlylit white pain^^^ 
SoiyMc drugs [such as diazepam, see Crawley. suEra] and novel anxiolytic dmgs [such as SHT, aptegonists. 
s^Jones etai. Br. J. Pharm. 93. 985 (1988)1 decrease the preference of the animal for the black dimly lit side 

*TETmaie DBA2 mice (25-30) were housed on a revereed light^daric cyde and te^ed during tt,e da* 
phase of the cycle under dim red light The apparatus consisted of an open topped box (40«T\'«>"g ^ 27 cm 
wide X 27 cm Hgh) divided-|rito a small area (2/5) and a large area (3/5) by a partibon that extended 20 cm 
above the walls. There was a 7.5 X 7.5 cm opening In the partition at floor level. The small compartment vras 
painted black and the large compartment white. Thefloor of each compartmentwas mariwd Into 9 cm squares. 
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The white compartment was illuminated by a 100 W tungsten bulb 17 cm above the box and the black com- 
oartment by a similariy placed 60 W red bulb. ^ 

Animals that had been injected with drug or vehicle were placed indhrldually Into the centre of ttie white 
area and their behavior observed during a 5 minute period by remote video recording. Four behavioral par- 
ameters were recorded every minute : the number of exploratory rears In the white and black sections, the num- 
ber of line crossings in the black and white sections, the number of transitions between h«o secUons and 
the time spent in the black and white sections. Animals were tested in treatment groups of 8-10 and vehicle 
controls were run on each test day. Data were analysed by ANOVA and Dunnetts lest 

In one series of tests, the following compounds were employed : ^ , „^ . . j, 

Compound A : 3(SH-)-1.3-<«hydro-3-(2-indolecarbonylamino).1-methy|.5-phenyl-2H-1,4-benzodiazepin- 

2-one. an effective antagonist of CCK-A receptors; /^««,.h_ 
Compound B : {R)-|^2.3-dihydro.1.methyl-2-oxo-5-phBnyl-1H-1.4-ben2odazepln.S-yl)-N'-{3-methyl- 
ohenvDurea. an effective antagonist of CCK-B receptors. u 
Vehlde treated animals displayed a marked preference for acthrtty In the black sMe of ttie test arena prob- 
ably induced by the aversive properties of the brightly lit. white painted section. Compound A at doses of 0.05 
0 5 5 0 and 500 ugfl<g significantly decreased the preference for rearing in the black side. Slmnarly. 0.5. 5.0 
and 500 uo/kg of Compound A abolished the preference for locomotfon (line crossings) in the black side. The 
difference h Mme spent In the black and white side was abolished by 5.0 and 500 ug/kg of Compound A. Com- 
p«JS B at a dose of 0.05 ug/kg abolished the preference for rearing in the black side and a dose of 0.005 
uQ/kg decreased the difference in lime spent in the black and white side. . ^ ^ 

These results demonstrate that CCK antagonists have anxiolytic properties In mice. The active dose range 
for compound B (0.005-0.05 ug/kg) was lower than that for Compound A (0.05-5.0 ugflcg), 8"99e8«"9 *f »2 
resDonse may be mediated by CCK-B receptors. This is consistent with studies in humans In which ca<-4 
Sfsa^S^e^nllCCK-BLeptoragonisQwasreportedtoinducep 

t^nt as an agonist at CCK-A and CCK-B receptors) induced gastrointestinal effects but not panic symptoms. 
Therefore, compounds A and Bare clinically useful In the treatment of anxiety. 

B effects of CCK-8 and compound A on the exploratory behavior of the rat were examined m auto- 
mated activity cages and by direct observation. It is known that exogenous CCK-8 ^"^^ses ®cploratory 
SSior in L in a novel environment by accelerating the process of habltuatton. [See Crawley. Pham,. 

^'°°Spt ^ Mrsiglt DaSle^l were Iniected (1.p.) with CCK-8 and immediately placed - automated 
activ^'^Lgn.SSlty was me Jured for 30 minutes past Injection. ^'^^^tO.S-l 6,g*g) dose^epen^^^^^^ 
decreased locomotor activity F(6.B7) = 3.21 (p<0.01). These results confkm previous reports that CCK dec 
reases locomotor acfivity In a novel environment in^„n.r,\ anH 

Expt 2 Male SD rats were injected (s.c.) with the CCK antagonist compound A {0.0001-1 Omg/kg) and 
immSratelyplaced in theautomatedactWitycages-CompoundAdelayed habituation and p^^^^^^ 
S?exploratory activity of theratsF(6.124) = 2.54.p<0.05. The dmg effects were most pronounw^^^ 
wh^ 0 ? ^g Induced levels of activity significantly above controls F(6.124) = 3J8. p<0.01 The dose res- 
ponsl curvVwas bell-shaped with higher and lower doses having no significant effect on actn^.ty a the time 
point ;S^*Jrnxiolyticdnrg chlordJepoxide also Increases spontaneous locomotor activity m rats ,n a novel 
SronJ.enllW'~yet^.Psyc!^^ 

action of Compound A useful In the treatment of panic disorder. . , ^ 

^p iTorder to assess further the effect of Compound A on exploration in a novel environrnent. the 
motoric behaviors of rats placed in a perspex cage was recorded by direct observation for a 15 minute period 
15 minutes after treatment with Compound A. . , , ^ ^ 

ESerimanters (unaware of the treatments the animals had received) recorded the frequency and duration 
of reaSg?Tn«rmg. grooming and cage crossing using a keypad Interfaced to a BBC microcomputer 

Sniffina fF(3 4l) = 3 96. P<0.01) rearing (F(3.43 = 4.77, P<0.01) and cage crossing (F(3.43) = 3 79^ 

from the automatic activity measures (see Experiment 2) and farther support the utHity of compound A In the 
treatment of panic disorder. 

2. CCK Receptor Binding (Pancreas) 

CCK-33 was radiolabeled with i«n-Bolton Hunter reagent (2000 Cl/mmole) as described by Sankara et^ 
fj Biol Chem 254:9349-9351. 1979). Receptorblndlngwa8perf6miBdaccortlngtoinnisandSnyder(P^^^ 
NaU Acad. TcO.^ 8917-6921. 1980) with the minor modificatten of adding the add Wonal protease InWbitj^ 
phenylmethane iJlfonyl fluoride and cnphenanthroline. The latter two compounds have no effect onfhB^^ 
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CCK receptor binding assay. _ ^ . -i- * 

Male Sprague-Dawley rats (200-3509) were sacrificed by decapitation. The whole pancreas was dissected 
free of fat tissue and was homogenized in 20 volumes of ice-cold 50 mM Trls HCI (pH 7.7 at 25»C) with a Brink- 
mann Polytron PT 10. The homogenales were centrifuged at 48.000 g for 10 min. Pellets were resuspended 
in Tris Buffer, centrifuged as above and resuspended in 200 volumes of binding assay buffer (50 nnM Tns HCI, 
dH 7 7 at 25»C 5 mM dithlothrietol, 0.1 mM bacitracin, 1.2 mM phenylmethane sulfonyl fluoride and 0.5 mM 
o-phenanthrollne). For the binding assay. 25 nl of buffer (for total binding) or unlabeled CCK-S sulfate to give 
a final concentration of 1 jiM (for nonspecific binding) or the compounds of Formula I (for determination of inhibi- 
tion of 1261-CCK binding) and 25 pJ of ^25|-cCK-33 (30,000-40,000 cpm) were added to 450 jil of the membrane 
suspensions In mlcrofuge tubes. All assays were run In duplicate or triplicate. The reaction mixtures were incu- 
bated at 37"C for 30 minutes and centrifuged in a Beckman Microfuge (4 minutes) Immediately after adding 1 
ml of ice-cold incubation buffer. The supernatant was aspirated and discarded, pellets were counted with a 
Beckman gamma 5000. For Scatchard analysis (Ann. N.Y. Acad. Sd. 51 : 660, 1949). ^^UCCK-SZ was prog- 
ressively diluted with increasing concentrations of CCK-33. 

3. CCK Receptor Binding (Brain) 

CCK-33 was radiolabeled and the binding was performed according to the description for the pancreas 
method with modifications according to Saito et al.. J. Neurochem. 37 : 483-490, 1 981 . 

Male Hartley guinea pigs (300-500g) were sacrificed by decapitation and the brains were removed and 
placed in icen^old 50 mM Tris HO plus 7.58 g/l Trizma-7.4 (pH 7.4 at 25»C). Cerebral cortex was dissected 
and used as a receptor source. Each gram of fresh guinea pig brain tissue was homogenized in 10 ml of 
Trisn-rizma buffer with a Brinkman polytron PT-10. The homogenates were cenb-Huged at 42.000 g for 15 
minutes. Pellets were resuspended In Tris Buffer, centrilliged as above and resuspended In 200 volumes of 
binding assay buffer (10 mM N-2-hydroxyethyl-piperazine-N'-2-ethane sulfonic acid (HEPES). 5 mM MgCla. 
0 25 mg/ml bacitracin. 1 mM ethylene gIycol-bis-(P-aminoethylether-N.N'-tetraacetic acid) (EGTA). and 0.4% 
bovine serum albumin (BSA)). For the binding assay. 25 ^1 of buffer (for total binding) or unlabeled CCK-8 suW 
fate to give a final concentration of 1 jim (for nonspecific binding) or the compounds of Fonmula I (for determi- 
nation of inhibition of 1251-CCK binding) and 25 nl of i«|.CCK-33 (30.000-40.000 cpm) were added to 450 jii of 
the membrane suspensions In microfuge tubes. All assays were run in duplicate or triplicate. The reaction mat- 
ures were icubated at 25'C for 2 hours and centrifuged In a Beckman Microfuge (4 minutes) Immediately after 
adding 1 ml of ice-cold incubation buffer. The supernatant was aspirated and discarded, pellets were counted 
with a Beckman gamma 5000. , ^ ^ 

The compounds of Formula I can be detemilned to be competitive antagonists of CCK according to the 

following assays. 

4. isolated guinea pig gall bladder 

Male Hartley guinea pigs (400-600 g) are sacrificed by decapitation. The whole gal! bladder is dissected 
free from adjacent tissues and cut into two equal halves. The gall bladder strips are suspended along the axis 
of the bile duct in a 5 ml organ bath under 1 g tension. The organ bath contains a Kreb's bicarbonate solution 
(NaC1 1 1 B mM. KCl 4.75 mM. CaCI 2.54 mM. KH2PO4 1.19 mM. Mg SO4 1 .2 mM. NaHCOg 25 mM and dextrose 
11 mM) maintained at32"»C and bubbled with 95% O2 and 5% CO^. Isometric contractions are recorded using 
Statham (60 g ; 0.12 mm) strain gauges and a Hewlett-Packard (77588) recorder. The tissues are washed every 
10 minutes for 1 hour to obtain equflibrium prior to the beginning of the study. CCK-B Is added cumulatively to 
the baths and ECgo's determined using regression analysis. After washout (every 10 minutes for 1 hour), the 
compound of Formula I is added at least 5 minutes before the addition of CCk-8 and the EC50 of CCK-8 in the 
presence of the compound of Formula I simllariy determined. 

5. Isolated longitudinal muscle of guinea pig ileum 

Longitudinal musde strips with attached nerve plexus are prepared as described in Brit J. Phamriac. 23 :; 
356-363, 1964 ; J. Physiol. 194 : 13-33. 1969. Male HarUey guinea pigs are decapitated and the ileum removed 
(1 0 cm of the terminal Ileum is discarded and the adjacent 20 cm piece used). A piece (1 0 cm) of the ileum is 
stretched on a glass pipette. Using a cotton applicator to stroke tangentlally away from the mesentery attach- 
ment at one end. the longitudinal muscle is separated from the underiying circular muscle. The longitudinal mus- 
cle is then tied to a thread and by gently pulling, stripped away from the entire muscle. A piece of approximately 
2 cm Is suspended In 5 ml organ bath containing Krebs soluUon and bubbled with 95% O2 and 5% CO2 at 37»C 
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under 0.5 g tension. CCK-8 is added cumulatively to the baths and EC50 values in the presence and absence 
of compounds of Formula I determined as described in the gall bladder protocol (above). 

6. Gastrin Antagonism 

Gastrin antagonist activity of compounds of Formula I is determined using the following assay. 

A. Gastrin Receptor Binding in Guinea Pig Gastric Glands 
Preparation of guinea pig gastric mucosal giands 

Guinea pig gastric mucosal glands were prepared by the procedure of Berglingh and Obrink Acta Physiol. 
Scand. 96 : 150 (1976) w\th a slight modification according to Pralssman et al^. G. J. Receptor Res. 3 : (1983). 
Gastric Ti^ijcosa from guinea pigs (300-500 g body weight, male Hartley) were washed thoroughly and minced 
with fine scissors in standard buffer consisting of the following : 130 mM NaCI. 12mM NaHCOj. 3 mM NaH2P04, 
3 mM NaaHPO^, 3 mM KjHPO^. 2 mM MgSO^. ImM CaOz, 5 mM glucose and 4 mM L-glutamlne, 25 mM 
HEPES at pH 7.4. The minced tissues were washed and then incubated In a 37**C shal<er bath for 40 minutes 
with the buffer containing 0.1% collageriase and 0.1% BSA and bubbled vAth 95% O2 and 5% CO2. The tissues 
were passed twice through a 5 ml glass syringe to liberate the gastric glands, and then filtered through 200 
mesh nylon. The fittered glands were centrifuged at 270 g for 5 minutes and washed twice by resuspension 
and centrifugation. 

B. Binding studies 

The washed guinea pig gastric glands prepared as above were resuspended In 25 ml of standard buffer 
containing 0.25 mg/ml of bacitracin. For binding studies, to 220 of gastric glands in triplicate tubes. 10 of 
buffer (for total binding) or gastrin (1 ^M final concentration, for nonspecific binding) or test compound and 10 
jii of i25i.gastrin (NEN, 2200 Ci/mmole. 25 pM final) or ^H-pentagastrin (MEN 22 Ci/mmole. 1 nM final) were 
added. The tubes were aerated with 95% O2 and 5% CO2 and capped. The reaction mixtures after Incubation 
at 25**C for 30 minutes were filtered under reduced pressure on glass G/F B filters (Whatman) and Immediately 
washed further wUh 4 x 4 ml of standard buffer containing 0.1% BSA. The radioactivity on the fnters was 
measured using a Beckman gamma 5500 for ^^si^gastrln or liquid scintillation counting for ^H-pentagastrin. 

In vitro Results 

Effect of the Compounds of Formula I on ^2S |.cCK-33 receptor binding 

The preferred compounds of Fonnula 1 are those which Inhibited specific i25|.ccK-33 binding in a concen- 
tration dependent manner. 

Scatchard analysis of specific i25|-CCK-33 receptor binding in the absence and presence of the compounds 
of Fonnula I indicated the compound of Fonnula I competitively inhibited specific «5i.cCK-33 receptor binding 
since it increased the Ko (dissociation constant) without affecting the B„^ (maximum receptor number). A K, 
value (dissociation constant of inhibitor) of the compounds of Fonnula ! vras estimated. 

The data of Table I were obtained for compounds of Fonnula I. 
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TABLE I 

CCX RECEPTOR BINDING RESULTS 

125i_Gasttin 



Compound 






Gastric 




Fancieas 


Brain 


Glands 


5 


O.Zo 


0 . ooz 


t\ AA1 1 
U « UUXX 


6 


0.00013 


0 • IZ7 


A ATA 
0.0/0 


7 


0 . 0001 


0 • Z J 


0 • Z*f 


9 


0 . 049 


0 . 0039 


A AAA 

0 . 009 


11 


0.0041 


>0.1 


0.092 


16 


0.00008 


0.27 


0.17 


17 


0.0068 


0.69 


0.66 


20 


0.0024 


0.160 


0.24 


21 


0.014 


0.071 


6.4 


22 


0.0044 


0.021 


1.3 


23 


2.7 


0.011 


0.4 


24 


0.00037 


0.2 


0.16 


25 


a. 49 


0.0011 


0.00067 


26 


0.075 


0.0018 


0.0019 


27 


0.0033 


0.91 




28 


0.023 


0.16 




29 


0.069 


0.012 


0.0038 



EXAMPLE 1 

1 ,3-Dlhydro-1 -methy»-3^ximlno-5-phenyU-2H-1 ,4-ben2odiazepin>2-one 

To a suspension of potassium tert-butoxide (24.9 g, 222 mmole) in 600 ml of dry letrahydrofuran was added 
200 ml of dry tert-butylalcohol at ■"20*»C under nitrogen. To this solution was then added via addition funnel 1 .3- 
dihydro-1-methyi-.5-phenyl-2H-1.4^benzodiazepin-2-one (25 g, 99.9 mmole) In 260 ml of letrahydrofuran. The 
resulting wine colored solution was stirred for 2 hours at -20«C and treated with 17.4 ml (1 30 mmole) of isoamyl 
nitrite The reaction mixture was wanned to 0»C over 15 minutes and quenched wltti the addition of 60 ml of 
cold water and 20 ml of glacial acetic acid. All solvents were removed under reduced pressure and the residue 
was partitioned between ethyl acetate (600 ml) and brine (100 ml). The phases were separated and the organic 
extracts were dried (NaaSO*) and concentrated. The resulting seml-solld was triturated with ether to give 21 g 
of off-white solid. m.p. 234-235*'C ; 

Rr=0.15 (ethyl acetate-hexane, 1:1); Rf=0-28 chloroform-ethanol, 95 : 5) ; 

ir(KBr. partial) : 3300. 1650, 1595. 1320. 1205, 1030, 975 cwrK 

MS (14 ev.) : 279 (M*), 262, 249, 236. 222. 

iRNMR (CDCIs) : confirms structure assignment 

Bemental Analysis Calc'd for C16H13N3O2 : 

C. 4.69 ; H. 68.81 ; N. 15.04. 

Found : C, 4.62 ; H. 68.67 ; N, 15.08. 
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EXAMPLE 2 

■>C 3(R.S)-Amlno-1.3-dlhydn)-1-methyl-5-phenvl-2H-1.4-bBn zodla2epln-2-one 

5 A solution of 150 ml of m^andToontalning 5 g (17.9 mmole) of 1.3.dihydro-1-methyl-3-oximino-5-phenyl- 

1 4.benzodlazepin-2-one was treated witii a slurry of active Raney-niclcel cataiysti in ethanol.(10 g wet we^ht) 
The resulting suspension was hydrogenated on a Parr apparatus at 60 psi and 23'C for 30 hours. Tiie catalyst 
was removed by filtration and the filtrate was concentrated to afford the UUe compound in 95% yield. 
RpO.23 (chloroform^thanol. 95 : 5). RpO.23 (chlorofomv-methanol-acetio acid-water. 90 : 10 : 1 : 1) 

io 1HNMR (CDCIa) : spectnjm confirms stnictura assignment . „ »u • i 

1 Raney-Niokel catalyst was prepared according to Reser & Fieser, Reagents for Organic Synthesis. Vol. I. 
John Wiley & Sons. Inc.. New York 1967. p. 729. 



IB 



EXAhAPLE3 



3(S)-(-^1.3-Dihydre>-3-f2-indolecarbonvlamino)-1-methyl-5-phenyl-2H-1.4- benzodiazepin-2H3ne 

3(SH-)-3-Amino-1.3-dihyd^o-1-mettlyl-5^)henyl-2H-1.4.benzodia2epin-2-one (595 mg. 2.24 mmole) was 

dissolved in CHjOi (15 ml) and treated with 2-lndolecarbonyl chloride (403 mg, 2.24 mmole) followed by 
20 triethvlamine (227 mg. 2.24 mmole). The mixture was stirred at room temperature for 30 minutes and concen- 

trated in vacuo. The residue was chromatographed on silica gel (5% EtaO/CHjaj) and the coiriblned product 

Irabtiohs evaporated to dryness In vacuo. Three times. EtjO (15 ml) was added and evaporated in vacuo to 

give the title compound : (m.p 168" - 185'C). 

TLC : snica gel (6%. Et20/CH2Cl2). Rt = 0.23 
25 NMR : Consistent with structure 

HPLC : Greater than 99% pure. 

M.S. : Molecular ion at m/e = 408 

[a)D»= -103' (0.0078 g/ml CH2a2) 

Anal, calc'd for C2SH20N4O2 : 
30 C, 73.51 ; H. 4.94 ; N. 13.72 : 

Found : C. 73.38 ; H. 4.80 ; ^4, 13.66. 

, , EXAMPLE 4 

35 3(RSV(Boc-L-trvPtophanyl)amino-1.3-dihYdro-5-phenyl-2H-1 .4-benzodlazepin-2-one 

3.(RS)-Amino-1.3-dihydro-5-phenyl-2H-1.4-benzodiazepin-2-one (0.1 g. 0.4 mmol). BOC-L-tryptophan 
fO 12 g 0 4 mmol). and DCC (0.4 ml of a 1 M solution in CH2O2. 0.4 mmol) were combined in 2 ml of THF to 
which were added 2 ml of DMF and 2 ml of CH^CI^ - The mixture was treated ^elhyiamine (0.1^^^^^^^^ 

40 pered, and stirred at room temperature for four days. The mbcture was treated witti 

ml) and CHjOz (5 ml), shaken and separated. The aqueous phase was extracted with OH^i {Z x 5 ml). Jne 
Smbined oWriic layers were washed with citric acid (10%. 2 x 5 ml), sodium bicarbonate (10%. 2 x 5 ml), 
and H,0 (10 ml), dried over sodium sulfate, filtered, and evaporated to dryness In vacuo. The residue was 
chromatographed on silica gel (1 : 1 (v/v) B^O/CHiaj) and the combined product fractions evaporated to dry- 

45 Sess In vacuo. The residue was triturated with petroleum ether and the solid dried In vacuo at 70- : (m.p. 173- 
17T*C (t*)). 

TLC • Single spot (Rf = 0.56, silica gel plate. 1 0% (v/v) CH3OH in CHzQa)- 

NMR : The spectrum was consistent with the title structure and verified the presence of two dlastereomers. 
HPLC : Greater than 99.7% pure (38% and 63.7%). 
SO MS (FAB) : a molecular Ion at m/e = 537. 
Anal, calc'd for CaiHsiNsO* : 
C. 69.25 ;H, 5.81 ;N, 13.03; 
Found : C, 89.48 ; H, 6.1 B ; N. 12.98. 

55 EXAMPLE 5 

fR )-N-f2.3-DlhydrD>lHnethvk2-oxo-5-phenvl-1H-1.4-be n2odiazepb-3-yn^^^^ 
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Equlmolar amounts of 3(R)-amino-1.3-dihydro-1-methyI-5-phenyl-2H-1.4-b8n2odiazepin-2-one and 3- 
methylphenyllsocyanate were mixed In 8 ml of dry tetrahydrofuran at room temperature. The reaction mixture 
was allowed to stand for S hours and was then filtered. The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P2O6 to give analytical product : m.p. 208-21 0**C, 
NMR : Confimis structure assignment of product 
HPLC : Greater than 99% pure. 
MS : Molecular ion at m/e=399 (M + H) (FAB). 
Anal. Caic'd for C24H22N4O2 : 
C. 72.34 ; H, 5.56 ; N. 14.06. 
Found : C, 72.1 2 ; H. 5.84 ; N, 14.04. 

EXAMPL,E6 

3(SV3-(2-(N<;arboxvmethyiindoie)cart>onylamlnoV1.3-dihydro-1-^ethyl- 5-phenyl>2H>1.^ 



s 



Sodium hydride (0.034 g, 0.71 mmole of a 50% dispersion In mineral oil) and 3(S)-(-)-1 ,3-Dlhydro.3-(2- 
lndolecarbonylamIno).1-methyI-5-phenyl-2H-1.4-ben20diazepin.2-one (0.28 g. 0.69 mmole) were combined m 
dry degassed DMF (5 ml) and stirred in an ice bath for 40 minutes. Ethyl bromoacetate (0.077 ml. 0.115 g. 
0 69 mmole) was added in one portion, and the mbcture sttrred one hour at room temperature. The DMF was 
removed in vacuo, and the residue treated with cold, aqueous sodium bicarbonate solution and extracted with 
ethyl acetrt^Trh^ethyl acetate fracfions were combined, washed with water, dried over sodium sulfate, filtered, 
and evaporated to dryness in vacuo. The residue was chromatographed on sHIca gel eluted with 7% ether in 
CH2CI2 The product fractions were combined and evaporated to dryness in vacuo . The residue (0.25 g. 0.53 
mmoJe) was stirred In CH3OH (5 ml) and treated with aqueous sodium hydroxide (0.7 ml of a 1 N solution ; 0.7 
mmole). The mbcture was sfirred overnight at room temperature, then acidified with 1 N HCI and extracted with 
ethyl acetate. The ethyl acetate fractions were combined, dried over sodium sulfate, filtered, and evaporated 
to dryness in vacuo. The residue was crystallized from a mixture of acetone, ether, and petroleum ether to give 
the title compound : (m,p. 165-195*C (indistinct)). 
D TLC : Silica gel (90 : 10 : 1 : 1, CHaOa : CH3OH : HOAc : H2O). Rr=0.52 
NMR : Consistent with structure 
HPLC : Greater than 97% pure 
M.S. : Molecular ion at M+H=467 (FAB). 
Anal, calc'd for Cz7H22N4O4-0.1 5 C4H10O.O.45 HjO 
S C. 68.24;H. 5.06; N, 11.54; 

Found : C, 68.21 ; H, 4.85 ; N, 11.47. 

EXAMPLE 7 

40 (SM-r-2>(((2.3-Pihydro-1-methvl-2-oxo-5-phenyi-1 H-1 .4-benzodia2epin>3- yi)amino)carbonyl)-1 H-indoly|.1l-bu 
tanoic acid ^• 

Sodium hydride (0.1 g, 2.5 mmole of a 60% dispersion in mineral oil) and 3(S)-(-)-1 .3-dlhydro- 3-(2- 
indolecarbonylamino).1-methyl-5-phenyl-2H-1,4-ben2odiazepin.2^ne (1.0 g. 2.45 mmole) were combined in 

45 dry degassed DMF (1 0 ml) and stin-ed in an ice bath for 40 minutes. Ethyl-4-bromobutyrate (0.52 g, 2.7 mmole) 
was added in one portion, and the mbcture stirred three hours at room temperature. The DMF was removed In 
vacuo, and the residue was treated with CH3OH (350 ml) and aqueous 1 N NaOH (10 ml) and stirred at room 
temperature for three days. The mbcture was evaporated to dryness in vacuo , and the residue was treated with 
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The aqueous fraction was made acidic 

50 with 1 N HCI and extracted with ethyl acetate. The ethyl acetate layer was dried over sodium sulfate and evapo- 
rated to dryness in vacuo. The residue was chromatographed on silica gel (7% EtaO/CHzCia followed by 540 : 
10:1 zl.CHzCU: ^ ^ . 

CH3OH : HOAc : H2O. and the product fractions evaporated to dryness in vacuo. The residue was crystallized 
from ether to give the title compound : (m.p. 192-195**). 

55 TLC : Silica gel (90 : 10 : 1 : 1, CH2CI2 : CH3OH : HOAc : H2O), RrO.23 
NMR : Consistent with structure 
HPLC : Greater than 972 pure 
M.S. : Molecular Ion at M+H=495 (FAB) 
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Anal, calc'd for C2&H2eN<04 
C, 70.43 ;H. 5.30 ; N, 11.33 ; 
Found : C, 70.14 ; H, 5.42 ; N, 11.36. 

5 EXAMPLES 

(RS)«1>Dlhydro-1-methyl-3-(p-nitropheny!'oxycarbonyl)amino-5-phenyl-2H-1Abenzodtazeptn*^^ 

3-{RS)-Amino-1,3-dlhydro-1-methyl-5-phenyI-2H-1,4-ben2odia2epin-2-one (15.1 g, 57 mmole) was dissol- 
ved in THF (150 ml), cooled in an ice batli. and treated with triethylamine (7.93 ml). A solution of p- 
nitrophenylchlorofomiate (11.45g, 57 mmole) in THF (70 ml) was added dropwise. An additional 1 ml of 
triethylamine and a solution of 2.0g of p-nltrophenyfchlorofomate in THF were added. After stirring one hour, 
the mixture was filtered and evaporated to dryness in vacuo . Ether was added and the mixture stirred one hour 
at room temperature and filtered. The solid was washed twice with ether and dried to give the title compound, 

IS 

EXAMPl^9 

(RS)-3-((((2,3-Dihydr{>-1-msthyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)amino)carbonyi)amino)benzolc 
acid, also known as c ' 

(RS)-N-(2,3-dlhydro-1-methyl-2-oxo-5-phenyl-1H-i;4-benzodlazepin-3-yi)-N'-(3-carboxyphenyI)-urea. 

(RS)-1 ,3-Dihydre>-1 -methyl -3-(p-nitrophenyloxycarbonyI)amino-5-phenyI-2H-1 ,4-ben2odia2epln-2-one 
(5.03 g. 11 mmole) and m-aminobenzoic acid (2.4 g, 17.5 mmole) were combined in DMF (120 ml), treated 
with triethylamine {4JZ ml), and stirred in an on bath themnostatted at 45** for 18 hours. The DMF was removed 
25 in vacuo and the residue was dissolved In boiling methanol. The crystallized product was recrystalllzed from 
hot methanol : (m.p, 175-1 80«C). 

TLC : snica gel (90 : 10 : 1 : 1, CHzOz : CHjOH : HOAc : H2O), RpO.5 
NMR : Consistent with title structure 
HPLC : Greater than 97.8% pure 
30 M.S. : M+H at m/e=429 (FAB) 

Anal- calc'd for C24H2oN404-1.15H20 
C, 64.17 :H, 5.00 ;N, 12.47; 
Found : C. 64.20 ; H, 5.20 ; N. 12.60. 

35 EXAMPLE 10 

(R)-3-((((2,3-Dihydro-1-methyl-2-oxo-5~phenyi-1H-1.4-benzodiazepin-3-yi)amino)carbonyl)aminD)benzoic 
acid ^ 

40 Benzyl alcohol (10 g. 92.6 mmole) was treated with a solution of m-nftrobenzoyi chloride (17.5 g, 94.5 

mmole) in ether (50 ml) added dropwise. The mixture was stirred at room temperature for eighteen hours, then 
washed twice with aqueous sodium bicarbonate, dried over sodium sulfate, and filtered. The filtrate was evapo- 
rated to dryness in vacuo and the residue chromatographed on silica gel eluted with 1 : 1 CH2CI2 : hexane. 
• The product fractions were combined and evaporated to dryness in vacuo . A portion (5,2 g, 20.2 mmole) of the 

45 resulting benzyl m-nitrobenzoate was dissolved in ethanol and hydrogenated over platinum oxide (70 mg) at 
50 psi of H2. The resulting mbcture was filtered and evaporated to dryness In vacuo to give benzyl m-aminoben- 
zoate. 

(R)-1 ,3-Dihydro-1-methyl-3-(p-nitrophenyIoxycarbonyl)amino-5-phenyl-2H-1 ,4-benzodlazepin-2HDne was 
prepared using the procedure of Example 8 wherein 3-(R)-Amino-1.3-dihydro-1-methyl-5-phenyl-2H-1.4-ben- 

so zodiazepIn-2-one was employed in place of the (RS) compound. 

To benzyl m-aminobenzoate (0.25 g, 1.10 mmole) in DMF (17 ml) was added triethylamine (0.23 ml) fol- 
lowed by a solution of (R)-1,3-dihydro-1-mBthy1-3-{p-nltrophenyloxycarbonyl)amlno-5-phenyl-2H-1.4-ben- 
zodiazepin-2-one(0.469 g, 1.09 mmole) In DMF (23 ml) containing triethylamine (0.23 ml). The mixture was 
stirred at room temperature for one hour, then treated with water, made acidic with 1N HCI, and exbBCted with 

55 ethyl acetate. The ethyl acetate layers were combined, washed with aqueous sodium bicarbonate, dried over 
sodium sulfate, filtered, and evaporated to dryness in vacuo, . The residue was chromatographed on silica gel 
eluted with 500 ml each of 5%. 6%, 7%, 9%. 10%. and 12% ether in CH2CI2. The product fractions were com- 
bined and evaporated to dryness in vacuo. A portion of the residue (81.2 mg, 0.086 mmole) was dissolved in 
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ethanol (70 ml) and hydrogenaled over palladium/charcoal (20 mg) at 50 psi of H2. The mixture was filtered 
and evaporated to dryness in vacuo to provide the Utie compound. 

TLC : Silica gel (90 : 10 : 1 CHzQa : CH3OH : HOAc : H2O) identicai to material prepared as in Example 9. 
5 EXAMPLE 11 

fS)-N-(2.3>Dihydro-1>methvl-2>oxo-5-phenyl-1H>1.4-benzodia2epln-3-ylW-(3^^^ 

The procedure of Example 5 was carried out using 3(S)-amino-1 .3-dihydro-1-m6thyl-5-phenyl-2H-1 ,4-ben- 
9 20diazepin-2-onB in place of the 3(R) enantlomer to give the title compound : m.p. 158-160»C. 

TLC : Silica gel (95 : 5 : O.S. CHCI3 : CH3OH : cone. NH3). Rf=0.52 

NMR : Consistent with title structure. 

HPLC : Greater than 98.5% pure 

MS :. Molecular ion atm/e=39B 
ts Anal. Calc'd for C24H22N4O2 : 

C. 72.34 ;H. 5.56 ; N, 14.06 ; 

Found : 0. 72.34 : H, 5.75 ; N, 14.02. 
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EXAMPLE 12 

l^a-Dih^rdro-S^^ 

"^?^Benzoylmethylpyridine wasj;)repared"lr6m 2-piconne ana pnenylllthiuni according to the procedure of 
Goldberg et &U This compoundwas converted to the phenylhydrazone and thence to 2-phenyl-3.2'-pyridylin- 
dole as described by Oclcenden et al.2 2-Phenyl-3-2'-pyridynndole was converted to 2-o-ben2amldobenzoy|. 
pyridine using the chromic anhydride oxidation procedure described by Schofield et al.^ 
2-o-Benzamidobenzoylpyridine was deacylated to provide 2-2-aminobenzoylpyridine using the procedure of 

Ocicenden et al.2 .... 

2-o-aminoben2oylpyridine was converted to 1,3.dihydro.5-(2-pyridyl)-3(R,SH(benzyloxycarbonyI).ami- 
30 nol-2hri .4-benzodiazepln-2-^rie using the procedure described by Bode eL aL* for preparation of 1 .3-dihyd- 

ro-5-phenyl-3(R.S)-I(benzyIoxycartJonyi)-amlno]-2H-1 ,4-benzodia2epln-2-one from 2-aminobenzophenone. 

-^Goldberg, N.N. et al., J. Am. Chem. Soc. 73. 4301 (1951). 

zQclcenden, D.W. et a!.. J. Chem. Soc, 1953, 3440. 

aschofield, K. et al., J. Chem. Soc, 1949, 796. 
35 *Bock, M.G. et al., J. Org. Chem., 52. 3232 (1 987). 



^ EXAMPLE 13 

1 3-Dihydix)>5-(2-fiuorophenyl)-3(R)-r3'-( V-methvl-indolyl)-methyll-1 -methyl-2H-1 .4-ben zodiazepin»2-one (A) 
40 and 1,3-dihydro-5-(2-fluorophenyl)-3(R)-(3>-indolyl) methyM^m^^ (B) 

A. 1 ,3-Dihydro-5-(2-fluorophenyl)-3(R)-(3'Hndolyl)methyl-2H-1 .4-ben20diazepin-2-one (0.85 g. 2.2 
mmole) and sodium hydride (0.11 g of a 50% suspension in mineral oil. 2.3 mmole) were stin-ed in 10 ml of 
dry, degassed dimethylformamlde under nitrogen in an ice bath : After 40 minutes, methyl iodide (0.14 mL = 

45 2.25 mmole) was added In one portion. The mixture was stin-ed for 1.5 hours at room temperature, then poured 
into 1 00 ml of water and extracted with methylene chloride (CH2CI2) (3 x 30 mL). The CHjaj layers were washed 
with water, dried over potassium carbonate, filtered and evaporated In vacuo. The residue was 
chromatographed on 9" (23 cm) of silica gel (250^00 mesh) In a 55 mm diameter column eluted with 4% (v/v) 
diethyl ether in CH2CI2. The first product eluted was A which was obtained as a glass upon evaporation. The 

so solid was dried in vacuo at room temperature : (m.p. 97-1 00°C(t)). 

The compound showed a single component by thin layer chromatography (Rr=0.57. silica gel plate eluted 
with 10% {vN) dieHiyl ether In CH2CI2) and by HPLC (98%). The NMR spectrum was consistent with the title 
stnjcture and verified the presence of CH2CI2. The mass spectrum showed a molecular Ion at m/e=411. 
Anal. Calc'd. for C2ftH22FN3O.0.1 CH2CI2 

55 C. 74.64 ;H, 5.33. N.I 0.01. 

Found : C. 74.69 ; H, 5.32 ; N. 9.63. 

B. The second component eluted was the monomethyl compound B which was obtained as a foam (0 : 65 
g) upon evaporation. Crystallization from hexane/CH2Cl2 gave anolytical material ; (m.p. 80-85*»()). 
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The compound showed a single component by thin layer chromatography (silica gel Plf ^ ^'"'^'^^J^;'^ 
(v/v) diethyl ether in CHiClj) and by HPLC (99%). The NMR spectrum was consistent with the tlSe structure 
and verified the presence of CHjClj. 
Anal. Calc'd for CagHzoFNjO-O.TS CHaQj : 
C, 67.06, H. 4.70 :N. 9.11 : 
Found : C, 67.04 ; H, 4.81 ; N, 9.14. 

EXAMPLE 14 

3-f RS)-Amino-1 .3-dihvdro.l -methvl-5-(2-pyridyl) -2H-1 .4-ben2odiazepln-2.one 

1 .3.Dihydro-5-(2-pyridyI)-3(R,SH(benzyloxycart>onyI)-amInoh2H-1 .4-benzodla2epln-2-one was methy- 
lated usSg*e procedure of examie 13 wherein l.3-dlhydn,-5-(2.pyridyl>-3(R.SH(benzyloxyoarbonyl)-anr,|. 
no1-2H-1 4-ben20dlazepln-2^ne was substituted ^ , 

1 J-dlhydro-5K2-fluorophenyl)-3(RH3'-lr.dolyl)<nelhyl-2H-1 Abenz^^^^ ca.de product v^s 

chromatographed on silica gel eluted with 1 .2 L each of 90 : 10 : 0. 85 : 14:1. and 83.5 : 15 : 1.5 of CHjCI^ . 
acetone : methanol. The product fractions were combined and evaporated to dryness !!1 XS^o- The residue 
was added to a stirred suspension of 1 0% Palladium/charcoal In 95% methanolic formic acid and stirred atroorn 
temperate for one hour. The mixture was filtered and the solvent removed in vacuo. The residue was treated 
with aqueous sodium carbonate and extracted with ethyl acetate. The aqueous fraction was evaporated to dry- 
ness in vacuo, and extracted three times with ethyl acetate. The ethyl acetate layers were combined, dried over 
sodiu^^'S^e. filtered, and evaporated to dryness in vacuo to give the title compound. 

EXAMPLE IS 

3-fRSV-Amino-1.3-dihydro-1-methvl-5-(4-pyri dvl>-2H-1.4-benzodlazepln-2-one 

1.3-Dihydro-5-(4-pyridyl)-3(R.SH(benzyloxyca,bonylHminoh2H-1.4-ber^^ 
using the procedure of Example 12 wherein 4.picoline was substituted for 2-picoline. Methylabon and hyd- 
rogenolysls according to the method of Example 14 provided ttie UUe compound. 

EXAMPLE 16 

3fS^-(-)-1.3-Dlhvdto-3-(2-indolecarbonvlamlno)-1-n^^ 

3(SH-)-3-Amlno-1 .3.dihydro-1-melhyl-5-phenyl-2H.1.4-benzodiazepin-2-one (595 mg. 2.24 mmole) was 
dissolved in CH^Cl^ (15 ml) and treated with 2-lndolecarbonyl chloride (403 mg. 2.24 mmole) foHowed by 
Sy^^mine (227 mg. 2.24 mmole). The mixture was stirred at room temperature for 30 minutes and concen- 
JatX vai,o The rUidue was chromatographed of silica gel (5% Et,0/CH^J and the combined product 
ScCoirsTferated to dryness in vacuo. Three times. Et,0 (15 ml) was added and evaporated m vacuo to 
give the title compound : (m.p. 168-185°C). 
TLC : Silica gel (6%. EtzO/CHjCW. Rr=0.23 
NMR : Consistent with structure 
HPLC : Greater than 99% pure 
M.S. : Molecular ion at m/e = 408 
[alo^s « •103'^ (0.0078 g/ml, CH2CI2) 
Anai. calc'd for C25H20N4O2 
C,73.51 ;H.4.94;N. 13.72; 
Found : C. 73.38 ; H. 4.80 ; N, 13.66. 

EXAMPLE 17 

1.3-Dihydro-3(R5Vf2-indolecarfaonvlaminoV1-me thvl-5-(4-pyridyl)^^^^ 

The tme compound was prepared using thT^Tedure of example 16 wherein 3-(RS)^^jn^;^^^ 
l-methylWpyri^^ 

I^SXtS^^ The crude product was purified by chromatography -"^^ 9^^^^^^^^^^ 

wiSi 5% melh^ol In CH^a,. The product fractions were evaporated to dryness In vacuo to give the title com^ 



20 



EP 0 434 364 A2 



pound : (m.p. 275-283«C). 
TLC : SUIca gel (5% CH3OH In CH2CI2) Rf=0.28 
NMR : Consistent with structure 
HPLC : Greater than 96.2% pure 
5 M.S. : Molecular ton at m/e = 409 

Anal, caic-d for C24H,9N5O2.0.3CH3OH.0.2H2O 
C. 69.05 ;H. 4.91 ; N.I 6.57; 
Found : C. 69.02 ; H. 4.71 ; N. 16.54. 

10 EXAMPLE IB 

, , .^.....r.r.^yr y^2..^^^^ 



IS 
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San^b Ch'S. The combined product fractions were evaporated to dryness jn vacuo. 
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EXAMPLE 19 



■>.^p... |.^n,.n^l3^hvdtD.1-(2.hydr n^^thvlV5-Dhenvl-2H.1.4^enzodto^^^^ 
,.3^,.ydr.5-phen..-3^^^ 

chloride. Th-e combined product ^^^^^^ The rS^I SfSa^r^^^^^^ dryr,ess .n >2Cuo. 

^ ''.^^ mZum v^^^^^^ etLS'rrpeltedS^SJh eth^ aceite. The ethyl acetate!^ 

:rimlarS JSi^^^^^^ and e'vaporated to dryness m vacuo to gh,e the title conv 

pound. 

iBock. M.G., et al., J. Org. Chem., 52. 3232 (1987). 
40 EXAMPLE 20 

3 fRS^ Amlno.1 3.dlhydro-1-(2-hydroxyethyI)-5.phenyi-2H-1,4.benzodiaz^ (69.0 mg. 0.234 

mmorifSd^S Sa^^^^^^ (^.1 0.240 mmole) and triethylamlne (33.3 0.240 mmole) were com- 

Zd in S was stLd for 1 0 minutes at room temperature then chromatographed on 

S "e. (?S^^^^^ The product frac«ons were --«ned and ev^^^^^^^ to dryness In vacuo. 

The residue was triturated with Et,0 to yield the title compound : (m.p. 160-171 C). 
TLC : silica gel (15% acetone in CH2CI2) Rf= 0.27 
NMR : Consistent with strijclure 
HPLC : 97.6% 

M.S. : Molecular ion at m/e=438 
Anal. Calc'd for C2BH22N40y0.1C4H,o0.0.25H20 
55 C, 70.40 ; H, 5.26 ; N. 1 Z44 

Found : C, 70.40 ; H. 5.16 ; N, 12.15 

EXAMPLE 21 

21 
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ps^.N-(2.3.Dihydrn.i^»^2-oxc>.5.ph ^n.^^^ 

A solution of (RS)-1,3^Ihydro.1-methyl-3-{|>nitrophenyloxycarbonyl)amino-5H3henyN^^^ 
- MOO ma 0 232 mmole) and 3-Amino-|J-carboiinei (45.8 mg. 0.250 mmole) In DMF (5 ml) was 

Set f^cfions were combined and stripped and the tWa compound «ystalUzed ftom EtOAc : (m.p. 281- 

283** C) 

TLC : silica gel (160/10/1 of CHaCt/MeOH/conc. NH4OH) R,= 0.24 
to NMR : Consistent with structure 

HPLC : 99.3% pure 

M.S. : M+H= 475 (FAB) 

Anal. Calc'd for C2BH22N6O2-O.2OC4H8O2 

C, 70.28 ;H. 4.83 ;N, 17.08 
15 Found : C, 70.10 ; H. 4.55 ; N, 17.24 

1 Dodd. R. H., et al. J. Med. Chem. 28 824 (1985) 

EXAMPLE 22 

^ p ).N.f2.3-Plhvdrc.lHn.thvl.2^xo-5-phenyi - iM.1.^^ 
(RV1 3-Dlhydro.lM^^5th^^ 

^""^Z'^TJoU,V::^o, the residue was treated with H.O and ext^cted w«h EtOAC (^). 1^ 
orc3T\^lB,T,^\nJd:^he6 with brine (1x). dried over Na^O.. filtered, and evaporated to dnrness 
Tvac^ol^^r^iJrrsS^matographedonsH^ 
?oSd and evaporated to dryness invacuo. Tt,e ^^^^ 

and a lowed to stand. A small portSon-^fthTTacemate of the tlUe compound was oollectad by ffl«raOon 

^e fflSate was evaporated to dryness in vacuo and the residue was chtomatographed on silica gel 

^ItSln^l hrinB Na^o; filtered and evaporated to dryness in vaaio. The residue was evapo- 

SS^Sm S^tS, a":d'Elo (iSen ^turated with Et.O to g^e the title compound : (m.p. 214-228.0). 

TLC : silica gel (1 80/10/1/1 of CH2Cl2/MeOH/H20/HOAc) Rr= 0.25 
40 NMR : Consistent with structure 
HPLC : 98.8% 

Optical purity : greater than 99.4% (chiral column HPLC) 
Anal. Calc'd for C28H22N6O2 O.45H2O : 
C, 69.68 ;H. 4.78 ;N. 17.41 
45 Found : C, 69.68 ; H, 4.44 ; N, 17.43 

1 Dodd, R. M. et al. J. Med. Chem. 28 824 (1985) 

EXAMPLE 23 

50 fRSVN-f6-Am1ncH3-py riHvi VN--f2.3^lhvdr^ ^ 
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2 5-Diamihopyrldln© dihydrochloride (45.5 mg, 0.250 mmole). 

fRS)-1 3-dihydro-1-fn8thyl-3-(p-nltrophenyloxycarbonyl)amino-5-phenyl-2H-1 .4-ben2odia2epln-2-one (1 GO 

mg 0 232 mmole) and triethylamlne (110 jil. 0.79 mmole) were combined In DMF (8 ml) and stirred at room 

temperature for 16 hours. After removal of DMF In vacuo, the residue was treated with 1N NaOH (aqueous) 

and extracted with EtOAc (3x). The organic layers were combined, washed with brine (1x). dned over 

Na2S04 filtered and evaporated to dryness in vacua The crude residue was chromatographed on sHIca gel 

eluted with 7% IVIeOH In CH2CI2. The product fractions were combined and evaporated to dryness in vacuo. 

The residue was crystallized from EtOAc diluted with EtzO to give the title compound : {m.p. 165-175»C). 

TLC : snica GF (90/10/1/1 of CHjCla/MeOH/HaO/HOAc) 0.22 

N MR : consistent with structure 

HPLC : 96.3% 

M.S. ; M+H= 401 (FAB) 

Anal. Calc'd for C22H2oNb02-0.35H20 

C, 64.96 ; H, 5.13 ; N, 20.66 

Found : C, 65.05 ; H, 5.20 ; N, 20.66. 

EXAMPLE 24 

(RSVN-(2.3-Dihvdro-lHnethyl>2-oxo-5-(2-pyridylV1H-1.4-ben2odlazepin>3-v l 

A solution of 3-{RS)-amino.1.3-dihydro-1-methy)-5-(2-pyridy!)-2H-1,4-ben2odia2epin.2-one (20 mg. 0.075 
mmole) in CH2CI2 (2 ml) was treated with indole-2-carbonyl chloride (14.4 mg, 0.080 mmole) and the pH adjus- 
ted to 9.5 with triethylamlne (1 1.5 0.085 mmole). The reaction was stirred 10 minutes and chromatographed 
on silica gel (25/10/1/1 of CH2Cl2^MeOH/H20/HOAc). The combined product fractions were stripped to dryness, 
dissolved In EtOAc, washed with water (1x). and brine, dried over NaaSO*. filtered and stripped to dryness. 
The title compound was crystallized from Et20 : (m.p- 274-277'C) 
TLC : silica gel (25/10/1/1 or CH2a2/MeOH/H20/HOAc) Rr= 0.29 
NM R : consistent with structure 
HPLC : 98.8% 
M.S. : M+H« 410 (FAB) 
Anal, Caic'd for C24H19N5O2 O.IC4H10O-I.4H2O 
C. 66.29 ; H, 5.20 ; N. 15.84 
Found : C. 66.12 ; H, 4.72 ; N, 15.55. 

EXAMPLE 25 

(RS>-N-(2,3-Dihvdro-1-(2-methylpropyl)-2-oxo-5-(2-pyridyl>-1H>1,4-benz odiazepi 



1 3-Dihydro-1-(2-methylpropyl)-5-(2-pyridyl)-3(R.S)-I(benzyloxycarbonyi)-amino]-2H-1.4-benzodiazepin 
-2-one (80 mg. 0.181 mmoie) was dissolved in CHzCiz (7 m!) with HOAc (0.5 ml), cooled to 0»C. and HBr (gas) 
bubbled into the solution for 30 minutes. The reaction was flushed with (gas) for 10 minutes, stripped in 
vacuo and the residue treated with IN NaOH (aqueous) and extracted with EtOAc (4x). The organic layers 
JJiTTcombined. dried over Na2S04 and filtered. The filtrate was concentrated to 20 ml and the EtOAc solution 
treated with m-tolylisocyanate (25.B jil. 0.200 mmole). After stimng at 25»C for 1 5 minutes the reaction mixture 
was concentrated to 4 ml and the title compound obtained via crystallization : (m.p. 236-239»C). 
TLC : silica gel (80/10/1 of CH2Cl2^eOH/Conc. NH4OH) Rr= 0.72 
NMR : consistent with structure 
HPLC : 99.0% 
M.S. : M+H= 442 (FAB) 
Anal. Calc'd for C26H27N5Or0.25H2O 
C, 70.01 ; H, 6.21 ; N, 16.70 
Found : C, 70.05 ; H, 6.07 ; N, 15.70. 

EXAMPLE 26 

(RSVN-(2.3>dihydro-1-methyl>2>oxo-5-phenyl-1H>1.4>benzodiazepin>3-yl)-NS5-indanyl)urea. 
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(RS)-1>dihydro-1-methyl-3(p-nib-ophenyloxycarbonyI)aminc>-5-phenyI-2H-1Abenzo^ 
(1 00 mg. 0.232 mmols) and 5-aminoindane (33.3 mg, 0.250 mmols) were combined In DMF (3 ml), treated with 
biethylamlne (48.7 ^1). and stinred in an ofl bath thenmostated at SO*C for 16 hours. The DMF was removed In 
vacuo and the residue treated with HjO and extracted with ethyl acetate (3x). The organic extracts were com- 
Wnedl washed with brine {1X). dried over Na2S04, filtered, and stripped to dryness. Crystallization from ethyl 
acetate gave the title compound : (mp. 233-5**C). 
TLC : Silica GF (160/10/1 of CHzCyMeOH/Ctonc. NF4OH) Rr=0.52 
NMR .Consistent with title structure 
HPLC : 99.7% pure 
M.S. : M+H at m/e= 425 (FAB) 
Anal. Calc'd for C26H24N4O2 : 
C, 73.56 ;H. 5.70 ;N, 13.20. 
Found : C, 73^4 ; H. 5,42 ; N, 13.56. 

15 EXAMPLE 27 

1>DlhydrD-3-(5-hydroxyindole-2-carbonylamino)-1-methyi-5-phenyl-2H-1,4-benzodiapin-2-one 

3(S)-(-)-3-Amino-1,3-dihydn>-1-methyl-5-phenyl-2H-1,4-benzodia2epln-2-one (0.14 g, 0.53 mmof) and 5- 
hydroxyindoIe-2-carboxyiic acid (0.1 1 g. 0.63 mmol) were combined in a mixture of CH2a2 (5 ml) and DMF (1 
ml). EDC (0.1 g, 0-56 mmol) was added followed by EtaN sufficient to render the mbcture basic (pH 8) to mois- 
tened pH detector sticks (E. Merck). The mixture was stirred at ambient temperature for 6 hours, then evapo- 
rated to dryness in vacuo. The residue was diluted with aqueous citric acid and extracted with ElOAc. The 
EtOAc layer was washed twice with saturated sodium bicarbonate which had been diluted 1 ; 1 with water, then 
dried over sodium sulfate, filtered, and evaporated to dryness in vacuo. The residue was dried in vacuo at 90**C 
overnight to gh^e the title compound : (mp 120-1 SO'^C (t)). 
TLC : Silica gel (10% CH3OH In CHzCy R( = 0.73 
NMR : Consistent with structure, H2O observed. 
HPLC : Greater than 94.5% pure 
M.S. Molecular ion at nr^e = 424 
AnaL Calc'd for C25H20N4O3.O.55H2O : 
C. 69.12 ; H, 4.90 ; N. 12.90; 
Found : C. 69.34 ; H, 5.01 ; N, 12.52. 

EXAMPLE 28 

i^3-Dihydro»3«(5-carboxymethyloxylndole-2-carbonyl-amlno)-lHnnethyl-5-phenyl-2hi-1,4-ben2odiazepin-2-^ 

1,3-Dihydro-3-(5-hydroxyindoIe-2-carbony|.amino)-1-methyl-5-phenyl-2H-1.4-benzodiazepin-2-one (0.1 
40 g, 0.236 mmol) and iodoacelic arid (0.044 g, 0.236 mmol) were combined in dry DMF (2 ml) and treated with 
sodium hydride ( 1 8.8 mg of a 60% suspension in mineral oil ; 0.472 mmol). The mbcture was stirred at ambient 
temperature for 1 hour, then evaporated to dryness in vacuo. To the residue were added water, dilute sodium 
bisulfite solution, then saturated sodium bicarbonate. The aqueous phase was washed with EtOAc, made acidic 
with 6N HCl, and extracted with EtOAc. The acid layer extract was dried over sodium sulfate, filtered, and evapo- 
45 rated to dryness in vacuo. The residue was chromatographed on silica gel eluted with 180 : 10 : 1 : 1 of CH2CI2: 
MeOH : HOAc : H2O. The product fractions were evaporated to dryness in vacuo and the residue triturated with 
ether to give the title compound which was dried In vacuo at 90«C overnight : (mp 150.180*»C (T)). 
TLC : Silica gel (1 80 : 1 0 : 1 : 1 of CHjaz : CH3OH : HOAc : HjO) = 0.1 9 
NMR : Consistent with structure. EtjO and HjO observed. 
so HPLC : Greater than 83.2% pure 
M.S. M + H at m/e = 483 (FAB) 
Anal. Calc'd for C27H22N4OB-O.05EI2O-O.7H2O : 
C, 65.49 ;H, 4.83 ;N, 11.23; 
Found : C, 65.53 ; H, 4.49 ; N, 11.10. 
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N-(2>Dihydro-1-(2-hydroxyethyl>2-oxo>5-phenyl-1H-1,4-benzodia2epin-3-yl)-N^3HTiethyi 
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3-{RS)-Amlno-1.3-dihydro-1-(2-hydroxyelhyI)-5.pheny|.2H-1,4-benzodiazep (0.45 g. 1.5 mmol) 

was dissolved in THF (1 0 ml) and treated with 3-methylphenyllsocyanate (0.207 g, 1 .55 mmol), and the mixture 
stirred at ambient temperature for 1 hour, then evaporated to diyness in vacuo. The residue was 
chromatographed on silica gel eluted with 20% acetone in CH^a.. The product fractions were evaporated to 

5 dryness in vacuo and the residue triturated with ether to give the tlUe compound which was dned in vacuo at 
65*»C for 2 hours : (mp 138-154*C). . . « « «^ 

TLC : Silica gel (90 : 4 : 0.4 : 0.4 of CHjClj : CH3OH : HOAc : H2O) R, = 0.24 
NMR : Consistent with structure. 
HPLC : Greater than 99.7% pure 

10 M.S. M + H at m/e = 429 (FAB) 

Anal. Calc'd for C25H24N4O3 O.07 Et2O.0.4 H2O : 
C, 68.87 : H. 5.83 ; N. 12.71 ; 
Found : C. 68.83 ; H. 5.63 ; N, 12.68. 

While the foregoing specification teaches the principles of the present Invention, with examples provided 

IS for the purpose of illustration, it will be understood that the practice of the Invention encompasses all of the 
usual variations, adaptations or modmcatlons. as come within the scope of the following claims and its equi- 
valents. 

20 Claims 

1 A phannaceutical composition useful In treatment of panic disorder or other neurological disorders Involving 
anxiety, comprising an effective amount of a CCK and/or gastrin antagonist compound of the fomiula : 

25 



30 



35 




wherein : 

Ri is H, C,^ linear or branched allcyl, Xi2-cycloalkyl. -X«COOR^ 

40 

Ri is substituted or unsubstihited phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl. 
carboxyl. nltro or -CF3) ; -X^^COOR" ; 2-. 3-. 4.pyridyl ; 



45 



HO BOH 0 ^0 

so r3 ie N-Cr7 or N-C-NR^ or -CR^ or N-(:CH2R^ ; 

R* and R6 are independently R» or In combination with the N of the NR^RS group fomi an unsubstltuted 
or mono- or disubstltuted. saturated or unsaturated, 4-7 membered heterocyclic ring, or benzolused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from 0 and NCH3 and the subslltuent{s) Is/are independently 
selected from allcyl ; 

R» Is H, straight or branched-chaln alkyi or cydoalkyl ; 

25 
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Is a- or p-naphthyl, substituted or unsubstltuted phenyl (wherein the substltutents may be 1 to 2 of 
halo. -NOa. -OH.-NR'R*. loweralkyl. CF3. CN. COOR*. X<*CO0R«. 
X'^OR*. or loweralkoxy), 2-, 3-, 4-pyridyl. 




R8 is loweralkyl. cydoloweralkyl, X«COOR» ; 

0 

R^^ is H or -OH where is CR-^, otherwise it is H; 
r is 1 or 2; 

Sin'JS^i'^Cn;:^".^'^. OH. K.,.. «»»»M. »,o««*»,. X.^OOR-. COOR.. „ 

OX«COOR8; 
is O. or NR8 ; 

X«'!s°Cv5 linear or branched chain alkyl. or the pharmaceutically acceptable salt thereof. 

The pharmaceutical composition of Claim 1 wherein : 

Ri Is H, CrC4 linear or branched chain alkyl. Xi^-cydoalkyl, .X«COOR«. 

-X-12conr*r5. x12n:^ , or X^ZoR; 

R2 Is substituted or unsubstltuted phenyl (wherelnthe substituent may be 1 or 2 of halo, loweralkyl. nitro, 
-CFa). 2-.3-.4-pyridyl. or X'^COORS ; 
R» is • . 
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0 HO HOH 



R4 and RB are independently R« or in combination with the N of the NR^R^ group fonr, an unsubstlUited 
«lf „r^l2^t«l saturated or unsaturated. 4-7 membered heterocyclic ring, or benzofused 4-7 
l^b^; hte^SJSteC^^^^^^ ►'«t--»y^"= ^'"9 ^ ^^'^ ''^"^^^"^^'^ heterocyclic ring may 
^Tl^ seS^'S^a^^^ selected from O and NCH, and the substituent(s> is/are independently 
selected from C^^ alkyi ; 

Srsa:2Sa^Xtts£^^ 

halo. -NO2. NH2. methyl, ethyl. CF3, CN. COOH. 
X«OR«, or lower alkoxy).2-.3-,4-pyridy», 






or, 




9 

rIO iB H. or OH when B? is CR^ , otherwise R^^ is H; 
r is 1 ox .2; 



is H, -NO2. CF3. lowerakyi or halo ; 
X2 is H, -NO2. halo. OH. loweralkoxy. loweralkyl. 
X<2C0OH, or OCH2COOH ; 
X* is O, NH, NCH3, NXi^COOH ; 
X^isO; 

X" is linear alkyI ; 

or pharmaceutlcally acceptable salt thereof. 

The pharmaceutical composition of Claim 2 wherein : 



r1 is H, CH3, CH2CH3, CH2CH(CH3)2, CH2— <] » 
•CH2CH2OH. CH2COOH, CH2C00Et, 
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CH2CONC Et ) 2, CHjCON. 



a. 



CHaCOW ^ ^ NCHg, or CHaCHjCOOEt; 



R2 is phenyl, 2-F-phenyl, 4-CH3-phenyI, 2-, 3-, or 4-pyridyl ; 




HDOCCH2O 

n 

CONH 



H 



• • I H 




CCHa^aCOOH 




CONH.» V^/ 



Br 

Br 
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rIO is H or -OH. when Tt? is Ph£ or CH3~/^^\— C, 
otherwise r10»H; \ / 

XMsH, a;or-CH3; 
X7 is O ; 

or phannaceutically acceptable salt thereof. 

A pharmaceutical composition useful in the treament of panic disorder or other neurological disorders 
Involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound which 
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is 

3.N.(2 3-Dihydr(>1-methyI-2-oxo-5-(p-toM)-1H-1.4-benzodlazepin-3.yl)-1H-lndole-2-^^ 

3- N-(2 Voihydro-1 ,9-dlmethyl-2^xo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yI)-1 H-lndole-2-carboxamlde, 
3.N-(2 3-Dihydro-1,8-dimethyl.2-oxD.5.ph6nyl-1H.1.4^enzodia2epin-3-ylH 

(S).|sl-(2 3-Dihydro-1-mBthyI-2-oxo-5-phenyl-1 H-l ,4-benzodlazepln-3-yI)-3-pheny|.2-propBnamlde, 
(S)-N-{2!3-Dihydro-1-methyl-2-oxo-5-pheny1-1H-1Abenzodia2epIn.3.yl)-N'-{2.chlorophenyI)-urB^ 
1>Dihydro-3-(5-carboxymethyloxylndole-2-carbonyl-amino)-1-methyl-5-phenyl-2H-1,4-be 

1 3.Dihydro-3-(5-tiydroxyindole-2-carbonylamlno)-1^Tiethy!-5-phenyl-2H-1.4-benzodiazepin-2^ 
(S)-NK5-{2-HuoropbenyI)-2,3-d!hydn>1.methyl-2-oxo-1H-1Abenzodiazepln^^ 

3(SH+H^ 

3/S)-/+)-i,3.Dihydro-5-(2-fluorophBnyl).3-(3-iodobeiTzoylamino)-1-^ 

3(SW-)-1 *3-Dfhydro-3-{2-indo!ecarbony!amlno).1 -methyI-5-phenyI-2H-1 .4.ben2odiazepin-2-one. 
3 W2 3i>Ihydro-1-methyl-2H3xo-5-phenyl-1 H-1 .4-benzodiazepIn-3-yI)-2-amino-4-chI^ 

4- BrorTio-N-{2.3^lhydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodtazepln-3-yI)-ben2amide, 
1.3-Dihydro-5-(2-fIuorophenyl)-1-mBlhyl-3{RS)424VH7iethylindote)carbonyl^ 

(SW2 

1 3^ihyro^1-methyI-3{RSH2K1-methyIindole)-carbonyiaminc>5-phenyl-2H-1Abenzodla2epin-2-^ 

cWboxymethyl-13-dihydro-3(RS)-(2.lndolecarbonyl-amino)-5-phenyl-2H-1,4-benzodiazepm 

3(S)-(+).1>Dihydro-3.(4K5hlorobenzoyIamino)-5-(2-fluorophenyl)-1-methy!.2H-1,^ 

^[(((3-Methoxyphenyl)amino)carbonyOamino^N,^Miethy^2.^ 

zepin-1-acetamide, 1 jv 

1-((3-((((4-Chlorophenyl)amIno)caibonyl)amlno)-2,3^mydro.2^xo.5-phBnyMH.1Ab6nzodiaz6 

-acetyi)pyrroIidine, 

(R)-N-(2 3-Dihydro-1-methyI-2K)xo-5-phenyl-1 H-1 .4-ben2odiazepln-3-yl)-N'-{3-niethylphenyl)-urea. 
3-[t{(2-CWoroph6nyl)amino)carbonyl]aminohN.N-diethyl-2,3-dihydro-2Kix^ 

Bptn-1-ac6tamlde, 

- (RVN-(2 3-Dlhydro-1-methyl-2K)XO-5-ph6nyl-1H-1 AbBnzodia26plrv3-yI)-N'-(3-bro^ or 
(RVN-(2VDIhydro-1-m6myl-2-oxo-5-phenyl-1H-1,4-bBnzodiaz6pirv3-yl>-N'^^ 
(R)-NK2!3-dihydro.1-me%I-2-oxo-5-phBnyI-1H-1.4-benzodiazspin-3-yl)-N'K3-carboxyphenyO 
(R)-N-(2'3-dihydro-1-methyI-2-oxo.5-phBnyI-1 H, 1 .4-benzodiazepin-3-yI)-N'-(5-indanyl)-ur6a. 
N-(2 3-Dihydra-1-methyt-2-oxo-5-phenyI-1 H-1 .4-benzodlazepln-3-yI)-N'-(3-carboxymethylphenyl)urea, 
(R).NK6-Amino.3.pyridlnyI).N'-(2.3^ihydro-1-methyl-2-oxo-5-phenyl-1 H-1 .4.b6nzodiazepin-3-yI urBa. or 
N-(2,3-Dlhydro-1-(2-hydrDxym6thyl)-2-oxo-5-phenyl-1H-1.4-b6nzodiazepln-3-yl)-^ 
ea, or pharmaceulically acceptabls salt thereof. 

The pharmaceutical composition of Claim 1. wherein the compound Is 

3(SH')-1 ,3-dlhydro-3-(2-lndolecarbonyiamino)-1-methyl-5-phenyU2H-1 .4-benzodlazepin-2-one, or 
(RVN-(2.3-dihydro-1-methy|.2-oxo.5-phenyl-1H.1.4-benzodiazepin-3-yI)-N'-<3-methylphenyl)urea, or 

pharmacButically acceptable salt thereof. 

A pharmaceuUcal composition useful in ths treament of panic disorder or other neurological disorders 
Involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound 
3(SH-)-1,3-dlhydro-3-(2-lndolecarbonyl amino>-1-niethyl-5-phenyl-2H-1.4-bBnzodiazepln-2-one. or phar- 
maceutically acceptable salt thereof. 

A phamiaceutical composition useful in the treament of panic disonjer or other neurological disorders 
involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound 
(R)-N-{2.3-dlhydro-1-methyl-2-oxo-5-phenyl-1 H-1 .4^enzodiazepin-3-yl)-N'-(3-methylphenyl)urea. or 
phanmacButJcally acceptable salt thereof. 

. The use of a CCK and/or gastrin antagonist compound of the fomrula : 
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wherein : 

Ri is H. C,^ linear or branched alky!. Xi^-cydoalkyl. -X^^COOR^. 



^r5 



R2 is substituted or unsubstltuted phenyl (wherein the substiluents may be 1 or 2 of halo, loweralkyl. 
carboxyl, nitro or -CF3) ; -Xi^cOOR* ; 2-, 3-, 4-pyrldyl ; 

HO HOH Q HO 

r3 is N-Cr7 or N-C-NR' or -CR' or N-CCH2R' ; 

R4 and Rs are Independently R« or In combination with the N of the NR<R« group fomi an unsubstlhjted 
or mono- or disubsUtuted. saturated or unsaturated. 4-7 membered heterocyclic ring, or benzoftjsed 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocydlc ring may 
contain a second heteroatom selected from O and NCH3 and the substituent(s) Is/are independently 
selected from Ci-* allcyl ; 

R" Is H.Ci^ straight or branched-chainalkyl or cycloalkyl: . . ^ * 

R7 is a- or p-naphthyl. substituted or unsubsBtuted phenyl (wherein the substituents may be 1 to 2 of 
halo. -NO2, -OH.-NR*R«. loweralkyl. CF3, CN. COOR». Xi2COOR«. 
Xi20R«. or loweralkoxy). 2-, 3-, 4-pyrldyl, 
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-O^- bo 



.12 



H 



RB Is H, Iowera!kyl, cycloloweralkyl, X«COOR8 ; 

O 

R^^ iB H or -OH where is CR^ , otherwise it is H; 

r Is 1 or 2 ; 

is H. -NO2. CF3, loweralkyi or halo ; 
X2 and X3 are Independently H. -NO2. OH. halo, loweralkyi, loweralkoxy, X^^COORe, cOORe, or 
OX12COOR* ; 
X^ is O, or NR» ; 
X^isO; 

X« is Ci,5 linear or branched chain alkyi, or the pharmaceutically acceptable salt thereof ; for the pre- 
paration of a medicament useful for treating panic disorder or other neurological disorders involving 
anxiety. 

The use as claimed in Claim 8 wherein : 

R^ Is H, CrC* linear or branched chain alkyI, X'^-cycloalkyl, -X«COOR^ 



-X-I^CONR^rS , xl^N , or xl^OR^; 

\r5 



R2 Is substituted orunsubstituted phenyl (wherein the substituentmay be 1 or 2 of halo, loweralkyi. nitro, 
-CFg). 2-.3-.4.pyridyl, or X^^COOR* ; 

R3|S 
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HOH 

7 ox -kcmP' 



and are independently or in combination with the N of the NR^RS group fomn an unsubstituted 
or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH3 and the substttuent(s) Is/are Independently 
selected from Ct^ atky) ; 
Ro Is H, C1-C3 straight chain alkyi ; 

R^ IS a- or p-naphythyl. substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -NO2, NH2, methyl, ethyl, CF3, CN, COOH, X^20R8, or lower alkoxy),2-.3-,4-pyrldyl. 




H 



0 

rIO is H, or OH when is CR^ , otherwise R^^ is H; 
r is 1 or 2; 

is H, -NO2, CF3, lowerallcyl or halo ; 
X2 is H. -NO2. halo, OH. loweralkoxy. loweralkyl. X«COOH, or OCH2COOH ; 
X* Is O, NH, NCH3. NX«COOH ; 
X7 Is O ; 

X« is Ci-s linear alkyl ; or pharmaceutically acceptable salt thereof. 
10. The use as claimed in Claim 9 wherein : 



R^ is H. CH3. CH2CH3, CH2CH(CH3>2. CH2— <] 
-CE2CH2OH, CH2COOH, •CH2C00Et. 
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CHaCONCEC^j, CH2CON^ | , 



CI^COW^ y^Hg. or CHjCHjCOOEt; 



R2 is phenyl, 2-F-phenyl, 4-CH3-phenyl, 2-, 3-, or 4-pyrldyl ; 



:ONH-. 

H H 



1*1 H 

CCHiJjCCXJH H 





il ci — CCOVcoNH-, 

CONH-, 



Br I 

Cl-^^^-CONH-, 
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SO 



SB 
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XI isH,CI;or-CH3; 
X^isO; . 

The use of a CCK and or gastrin antagonist compound which is 

3-N-(2.3-Dihydro-1-mBthyl-2-oxo-5-(p-tolyI)-1H-1.4-benzodlazepin-3-yl)-1 H-indol6-2-carboxainIde, 
3-N-(2,3-Dlhydro-1 .9-dimethyI-2-oxo-5-phenyl-1 H-1 ,4-benzodla2epin-3-yI)-1 H-indoIe-2-carboxan\ide, 
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3- N-(2.3-DIhydro-1 ,8-dlmethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodia2ep)n-3-yl)-1 H-indole-2-carboxam1de, 
(S)-N-(2>Dmydro-1-mBthyl-2-<>xo-5-phenyI-1 H-1 .4-benzodiazepiiv3-yl}-3-ph 
{S)-N-(2,3-Dihydro-1 ^ethyl-2-oxo-5.phenyl-1 H-1 ,4-benzodla2epln-3-yl)-N'-(2-chIorophenyl)-urea, 
1,3-D!hydro-3-(5-carbO)cymethyloxylndole-2-^:arbonylamlno)-lHTiethyl-^^ 

-one, 

1.3-DIhydro-3-(5-hydroxyindol6-2-carbonylamlno)-1»methyI-5-phenyl-2H-1,4-ben20dia2epin-2-one, 
(S)-N-(5-(2-RuorophBnyl)-2,3-dmydro-1 .methyI-2-oxo-1 H-1 ,4-benzodiazepln-3-yI)-4-(trifluoromethyI)-be 
nzamlde, 

3(SM+)-1.3-Dihydro-5-(2-fluorophenyl)-3-{2-indolecarbony!amlno)-lHTiethyl-2H-1.4-bBnzo 
ne, 

3(SM+)-1 .3-Dihydro-5-(2-fluoropheny()-3-(3-Iodobenzoylamino)-1 -methy1-2H-1 ,4-benzodiazepin-2-one. 
3{S)-(-)-1 .3-Dihydro-3-(2-indo!ecarbonylamino)-1 -m8thyI-5-phenyl-2H-1 .4-ben2odla2epin-2-one, 
3.N-(2.3-D1hydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-bBnzodiazepln-3-yI)-2-am!no-4-chlorobenzamide, 

4- Bromo-N-(2,3-dihydro-1 -methyl-2-oxo-5-phenyl-1 H-l ,4-benzodlazepin-3-yl)-benzamlde, 
1,3-DmydrcH5-{2-fluorophenyI)-1-methyl-3(RSH2'^1'Hiiethylindole)carbonylamm 

in-2-one, 

(S)-N-<2.3.-Dihydro-1 -methy1-2-oxo-5-phenyl-1 H-1 ,4-ben2odiazep!n-3-yI)-N'-(3-Tnethoxy phenyI)-urBa, 
1,3-dihyrch1-methyl-3(RS)-[2-{1-melhylindoIe)-K:arbonylamino>5-phenyl-2H-1.4-beTO^ 
CarboxymethyI-13-dihydro-3(RS)-(2-indolecarbonylamino)-5-phenyl-2H-1.4-berizodiazepl^^^ 
3(S)-(+)-i,3-Dihydro-3-(4-ch1oroben2oylamino)-5-(2-fluorophenyO-1-me1hyl-^2h^ 

3-l({(3-MethoxyphenyI)amino)carbonyl)amlno]-N,N-dielhyl-2,3-dihydiX)-2-oxo.5- 
zepln-1-acetamide, 

1^(3-((((4-Chlorophenyl)amino)carbony!)amino)-2,3Hjihydro-2-oxo-5-phenyI-1H-1,4-ben 
-acetyI)pyiTondine. 

(R)-N-(2.3-Dihydro-1 -methyl-2-oxo-5-phenyI-1 H-1 ,4-benzodiazepln-3-yl)-N'-(3-methylphenyl)-urea, 

3-{[{(2-Chloroph8nyDamlno)carbonyOanrUno}-N.N-diethyI-2,3-dihydro.2-o^ 

epin-1 -acetamlde, 

(R)-N-(2,3-DIhydro-1-methyl-2-oxo.5-phenyl-1H-1,4-benzodiazepm-3-yI)-N'-(3-bromo or 

(R)-N-(2!3-Dihydro.1 -methyI-2-oxo-5-phenyl-1 H-1 Aben20dia2epin-3-yI)-NM4.m 

(R)-N-{2>dihydro-1-methy!-2-oxo-5-phenyt-1H-1,4.ben2odia2epin-3-yI)-N43-carbox^ 

(R)-N-(2.3-dihydro-1-methyl-2-oxo-5-phenyI-1H,1.4-benzodtazepin-3-y!)-N'-(5-indanyI)-urea. 

N-(2>Dlhydro-1-methyl-2-oxo-5-phenyl-1H-1.4-ben20diazepIn-3-yl)-NH3-carboxymethylpheny^ 

(R)-N-(6-Amino-3-pyridinyI)-N'-(2,3-dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 .4-benzodlazepln-3-yl urea, or 

N-(2.3-Dihydro-1-(2-hydroxyethyl)-2-oxo-5-phenyl-1H-1,4-benzodiazepln-3-y!)-NX3-^^ 

or pharmaceuticany acceptable salt thereof ; for the preparation of a medicament useful for treating panic 

disorder or other neurological disorders involving anxiety. 

12. The use as claimed in Claim 8. wherein the compound is 3(SH-)-1 .3-<Jihydro-3-{2-indolecarbonylamino)- 
1 -methyl-5-phenyI-2H-1 .4.benzodiazepin.2-one, or (R)-N-(2,3-dihydro-1 -methyl-2-oxo-5-phenyH H-1 .4- 
ben2odiazepin-3-yl>-N'-(3-mBthylphenyi)urea. or phamiaceutically acceptable salt thereof. 

13. The use of the CCK and/or gastrin antagonist compound 3(SH-)-1 .3-dihydro-3-(2-indolecarbonyl amino)- 
1-methyl-5-phenyI-2H-1,4.benzodia2epln-2-one. or phamiaceutically acceptable salt thereof, for the pre- 
paration of a medicament useful for treating panic disorder or other neurological disorders involving anxiety. 

14. The use of the CCK and/or gastrin antagonist compound (R)-N-(2.3-dihydro-1-methyl-2-oxo-5-phenyl-1 H- 
1,4-ben2odiazepin-3-yI)-N'-(3-methylphenyl)urea, or phannaceutlcally acceptable salt thereof, for the pre- 
paration of a medicament useful fortreatlng panic disorder or other neurological disorders involving anxiety. 

1 5. A phannaceutlcal composition useful for directly inducing analgesia, anethesla or loss of sensation of pain, 
comprising an effective amount of a CCK antagonist compound of the formula : 
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wherein : 



is H, linear or branched alkyl. X^2-cycloaIkyf, -X«COOR», 




R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyi, 
carboxyl, nitro or .CF3) ; -X^^COORs ; 2-. 3-. 4-pyiidyl ; 



R* and R^ are Independently Re or In combination with the N of the NR^R^ group form an unsubstituted 
or mono- or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH3 and the substltuent(s) Is/are Independently 
selected from alkyl ; 

R« is H, C1-6 straight or branched-chain alkyl or cycloalkyi ; 

R7 is a- or p-naphthyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -NO2. -OH,-NR^R5, loweralkyi, CF3, CN, COOR«. X^^COORb, 
X^20R«. or loweralkoxy). 2-. 3-, 4-pyridyl, 



B? is 
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CH3 



or 



-CH=c: 




RB is H, loweralkyl. cydoloweralkyl. X«COOR» ; 

R^O iB H or -OH where Ib Cr', otherwise it is H; 
r iB 1 or 2; 

is H. -NO2. CFj, loweralky! or halo ; 
X2 and X3 are independentJy H. OH. halo, loweralkyl. or loweralkoxy, Xi^COOR* COORb. or 

OX^iCOOR« ; 
X< Is O, or NR« ; 
X^ is O ; 

X« is 0^6 Hnear or branched chain alkyl. or the pharmaceutjcally acceptable salt thereof. 

16. The pharmaceutical composition of Claim 15 wherein : 

Ri is H, Ci -C4 linear or branched chain alkyl. X^^-cycloalkyl. -X^zCOORe, 



R2ls substituted or unsubstituted phenyl (wherein the substltuentmay be 1 or2 of halo, loweralkyl. nitro, 
-CF3). 2-.3.,4-pyr1dyl, or X<aCOOR« ; 

R3is 




» or xI^orS. 
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-CR7» -N^r7 or -NCot7. 

and R5 are independentiy R» or in combination with the N of the NR^RS group form an unsubsUtuted 
or mono or dlsubstituted. saturated or unsaturated. 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocycilc ring may 
contain a second heteroatom selected from O and NCHj and the substituent{s) is/are independentiy 
selected from ^ alky) ; 
R8 is H, C1-C3 straight chain alkyl ; 
F7 is a- or p-naphythyi. substituted 

or unsubstituted phenyl (wherein the substltuents may be 1 to 2 of halo, -NO2, NH^, methyl, ethyl, CF3, 
CN. COOH, 

X<20R», or lower alkoxy),2-,3-,4-pyridyl. 

-CH= CH'^'''''^^^^ 




H 



0 

R^O iB H, or OH when B? is CR^, otherwiee R^^ is H; 

r is 1 or 2 ; 

is H, -NO2, CF3. loweralkyl or halo ; 
X2 is H, -NO2, halo. OH. loweralkoxy. loweralkyl. X^^coOH, or OCH2COOH ; 
X* is O. NH. NCH3, X«COOH ; 
X^lsO; 

X« is C1.6 "near a'M ^ 

or phamiaceutically acceptable salt thereof. 

The phanmaceutlca! composition of Claim 16 wherein : 
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r1 is H. CE3. CH2CH3. CB2CH(CH3>2. CH2— » 
CH2Cfl20H, CH2COOH. CH2C00Et, 

CHaCONCEt^a. CHgCON^^ [ , 

CHaCON^ VcHa, or CHjCHaCOOEt 



R2 is phenyl, 2-F-phenyl, 4-CH3-phenyl, 2-, 3-, pr4-pyridyl ; 
R» is 




CCHa^sCCXDH H 
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0 . . 0 

rIO is H or -OH, when r3 is PhC or CH3 — (0/~^* 
otherwise r1^=H; ^— ^ 

isH. CI;or-CH3; 
X7isO; 

or pharmaceutically acceptable salt thereof. 

pharmaceutical composition useful for directly inducing analgesia, anesthesia orloss of sensation of pain, 
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comprising an effective amount of a CCK antagonist compound which Is 

3rN-<2.3-Dihydro-1-methyl-2-oxo-5-{p-tolyl)-1H-1,4-benzodla2epin-3-yI)-1H-lndole-2-carbox^ 

3-N-(2!3-Dihydro-1 ,9-dimethyl-2H3xo-5-phenyl-1 H-1 .4-benzodiazepin-3-yl)-1 H-lndo!e-2-carboxamide, 

3-N-(2!3-Dihydro-1 .8-dlmethyJ-2-oxo-5-pheny|.1 H-1 .4-benzodia2epin-3-yl)-1 H-indole-2-carboxamide. 

{S)-N-(2>Dmydro-1-mBthyl-2-oxo-5-phenyl-1H-1,4-ben2odiazepin-3-yl)-3-phenyl-2-propenamide. 

(S)-NK2!3-Dihydro-1-methyl-2-oxo-5-phBnyl-1H-1.4-benzodia2epirv3-yl)-N'-(2-cW 

1,30ihydro-3-(5-cart)oxymethyloxyindole-2-carbonyl-amlno)-1-methyl-5-phenyl^^^^ 

2- one, 

1 ,3-Dlhydro-3-(5-hydroxyindoIe-2-carbonylamlno)-1 -methyl-6-phenyl-2H-1 ,4-benzodlazepin"2-one, 
(S)-N-(5-(2.RuorophenyI)-2,3-dihydro-1-methyl-2-oxo-1H-1,4-benzodiazepi^^ 

nzamlde, 

3{S)-(+)-l,3-DIhydn>:5-(2-fluorophenyl)-3-(2-lndolecarbonylamlno)-1-methyI-2H-1,4-benzo^ 
ne, 

3(S)-(+)-l,3-Dihydro-5-(2-fiuorophenyl)-3-(3-iodobenzoylamino)-lMTielhyl-2H-1,4-benz 
3(S)-(-).l,3-Dihydro-3-(2-lndoIecarbanylamlno)-1-methyl-5-phenyl-2H-1.4-benzodlazepin-2-one,^ 

3- N-(2.3-Dihydro-1-methyl-2-oxo-5-phenyl-1H-1.4-benzodiazepin-3-yl)-2-amino-4-chIorobenzamide, 

4- Bromo-N-(2.3-dihydro-1-methyl-2-oxo-5-phenyMH-1.4-benzodiazepin-3-yl)-benzamide, 

1 ,3.Dihydro-5.(2-fluorophenyl)-1 -methyl-3(RSH2'-(r-methylindole)carbonylamino]-2H-1 .4-be^^^ 

in-2-one, 

(S)-N-{2.3..Dihydro-1.mBthyl-2-^xo-5-phenyl-1H-1,4-benzodlazepin.3-yI)-NH3-methoxyphenyI)-urea 
1.3-dlhyro-1-methyl-3(RSH2H1-meth)^indoIe)-carbonylamlno]-5-phenyl-2H-1.4-benz^ 
cWboxymethyi*1,3-^ihydro-3{RS)-(2-indolecarbonyIamino^5-phenyl-2H-1.4-benzodlazBpln-2-on 
3(SH+)-1.3.DIhydro-3-(4-chIorobenzoylamlno)-5-(2-fluorophenyl)-1-methyl-2IS-1,4-benzodiazepin-2-^^ 

e, 

3^(((3-Methoxyphenyi)amino)carbonyl)amino]-N,N-dielhyl-2,3-dihydro-2-oxo-5-phenyt-1H-1 .4-benzodia 
zep!n-1-acetamlde. 

1^(3-((((4-Chlorophenyl)ainlno)carbonyl)amino)-2.3-dihydro-2-oxo-5-phenyl-1H-1^ 
-acetyl)pyrrolidinB, 

(R)_N-(2.3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4.benzDdiazepin-3-yI)-N'-{3-methylphenyl)-urea. 
3-{[((2-ChIorophenyl)amino)carbonyl]amino}-N,N-dlethyl-2,3-dIhydro-2-oxo-5-phBnyl-1H-1.^^ 

e pi n- 1 -acetamide, 

(R)-NK2.3-Dihydro-1-methyl-2<)xo-5-phenyl-1H-1,4-benzodiazepin-3-yi)-N'-{3-bromopheny!)-urea, or 

(R)-N-(2>Dihydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-{4-methylphenyl)-urea, 

(R)-NK2,3-dihydro.1-methyI-2-oxc>-5-phenyl-1H-1.4-ben2odlazepirv3-yl)-N'-(3-carboxyphenyI)-urea. 

(R)-N-(2!3-dihydro-1-methy!-2-oxo-5-phenyl-1H,1.4-benzodia2epln-3-yI)-N'-(5-indanyl)-urea. 

N-(2,3-Dihydro-1-methyl-2-oxo-5.phenyI-1H.1.4-benzodiazepin.3-yl)-N'-{3-cart30xymethy^ 

{R)-N-(6-Amino-3-pyridinyl)-N'-(2.3-dlhydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl urea, or 

N.{2.3-Dlhydro-1-(2-hydromethyl}-2-oxo-5-phenyl-1H-1.4-benzodiazepln-3-yI)-N'-(3-mBthylphBny!)urea. 

or pharmaceutically acceptable salt thereof. 

19. The pharmaceutical composition of Claim 15, wherein the compound is 

3(S)-(.)-1 .3-<lihydro-3-(2-indolecarbonyiamino)-1-methyI-5-phenyl-2H-1 ,4-bBnzodiazepin-2K)ne, or {R)-N- 
(2.3-dihydro-1 -methy!-2.QXO-5.pheny»-1 H-1 .4-benzodiazepin-3-yI)-N'-{3-methyIphenyl)urea. or phar- 
maceutically acceptable salt thereof. 

20. A phannaceutica! composition useful for directly inducing analgesia, anesthesia orloss of sensation of pain, 
comprising an effective amount of the CCK and/or gastrin antagonist compound 3(S)-(-)-1 ,3-dIhydro-3-(2- 
Indolecarbonyl amino)-1-methyl-5-phenyl-2H-1.4.ben2odia2epin-2-one, or pharmaceutically acceptable 
salt thereof. 

21 . A pharmaceutical composition useful for direcby inducing analgesia, anesthesia orloss of sensation of pain, 
' comprising an effective amount of the CCK and/or gastrin antagonist compound (R)-N-(2,3-dihydro-1-me- 

thyl-2-oxo-5-phenyl-1 H-1 .4-benzodiazepin-3-yI)-N'-(3-mBthylphenyl)urea, or phannaceutlcally acceptable 
salt thereof. 

22- Ths USB of a CCK antagonist compound of the formula : 
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10 



5 




.1 0 



wherein 



Ri Is H, C,^ linear or branched alkyi, X«-cycloalkyI, .X«COOR«, 



-X^^CONR^rS, -xI^nC^ , or X^^orS; 

^r5 




20 



25 



30 



35 



40 



45 



SO 



R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of haio, lowerallcyl, 
carboxyl, nitro or -CF3) ; 
-X^2COOR« ; 2-, 3-, 4-pyridyI : 



R* and R5 are independently R^ or in combination wfth the N of the NRW group fomi an unsubstituted 
or mono- ordlsubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, orbenzoftised 4-7 
membered heterocycHc ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH3 and the subsUtuent(s} Is/are independently 
selected from alkyl ; 

R» is H, Ci_6 straight or branch ed-chain alkyl or cycloalkyi ; 

R7 is a- or p-naphthyl. substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -NO2. -OH.-NR*R«. loweralkyl. CFj. CN. COOR* X^^cOOR*. 

X120RB, or loweralkoxy). 2-. 3-, 4-pyridyl, 
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^ • bo- . 




R8 is H, loweralkyi, cycloloweralkyi, X^^coORo ; 

O 

is H or -OH where is CR^, otherwise it is H; 

r Is 1 or 2 ; 

lsH,-N02.CF3. loweralkyi or halo; 
X2 and X3 are independently H, -NO2, OH, halo, loweralkyi, or loweralkoxy. X«COOR». COORo, or 
OX«COOR« ; 
XMs O. or NR8; 
X7 Is O ; 

X12 is C1.6 linear or branched chain alkyi, 

or the phannaceuticafly acceptable salt thereof ; for the preparation of a medicament useful for directly 
inducing analgesia, anesthesia or loss of sensation of pain. 

23. The use as claimed in Claim 22 wherein : 

Ri is H. C1-C4 linear or branched chain alkyi, X^^-cycloalkyl. -X^^coOR", 

R^ 

-X-^^coNR^R^, X^^nC!^ . or X^^OR^; 

^r5 

R2 Is substituted or unsubstituted phenyl (wherein the substituent may be 1 or 2 of halo, loweralkyi. nitro, 

-CF3), 2.,3-,4-pyridyl, orXi2COOR« ; 

R3is 

0 HO H^H 

-Cr'', -NCr"^ or -NCNr7 

R* and R* are Independently R* or In combination with the N of the NR^R^ group fomn an unsubstituted 
or mono or dlsubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocydic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
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contain a second heteroatom selected from O and NCH3 and the substltuent(s) Is/are independently 
selected from C^^ alkyi ; 

is H, C1-C3 straight chain alky! ; 

is a- or p-naphythyi, substituted or 
unsubstltuted phenyl (wherein the substltuents may be 1 to 2 of halo, -NO2, NH2, methyl, ethyl, CF3, 
CN, COOH. X^^oRB, or loweraIkoxy,2-.3-,4-pyrldyl, 



10 



IS 




-CH=CH' 




20 




12 



-CH=C 




or. 



25 



30 



H 



35 



is^ H, or OH when is Cb7 . otherwise R^^ is H; 



r is 1 or 2 ; 

is H, -NO2. CF3. loweralkyl or halo ; 
X^ is H, -NO2. halo, OH, loweralkoxy, loweralkyl, X«COOH, or OCH2COOH ; 
40 X'* is O. NH. NCH3, NX^COOH ; 

X7 is O ; 

X^2 is linear alkyI ; 

or phannaceutlcally acceptable salt thereof. 

45 24. The use as claimed in ClaBm 23 wherein : 



50 



is H, CH3, CH2CH3, CH2CHCCH3)2, CH2— <^ . 
CH2CH2OH, CH2COOH, CH2C00Et. 
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CH2CONC Et ) 2. CHjCON^ 



a. 



CHgCOKy^ ^NCH3, or CHjCHzCOOEt; 



R2 IS phenyl, 2-F-phenyl, 4-CH3-phenyl. 2-, 3-. or 4-pyridyl ; 



HOOCCHaC 
CONH-. 




I • I H 

CH2COCW CH3 

CCHa)iCOOH H 




Cl--/(j VcONH- . 
CONH-, V-V 



Br-^^^-CONH-. I-^^^-CONH-. 

Br I . 




49 




50 



EP 0 434 364 A2 




R^^ is H or -OK, when ig PhC or CH 
otherwise r10=H; 



XI Is H,a:or-CH3; 
X^isO; 

or phaimaceuticalty acceptable salt thereof. 
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25. The use of a OCK antagonist compound for the preparation of a medicament useful for directly inducing 
analgesia, anesthesia or loss of sensation of pain, wherein the CCK antagonist compound is : 
3-N-(2,3-Dihydro-1-methyl-2-oxo-5-(p-tolyI)-i H-1 .4-benzodlazepin-3.yI)-i H-indoIe-2-carboxamide, 
3-N-(2,3-Dihydro-1 ,i^aimethyl-2-oxo-5-phenyi-1 H-1 ,4-benzodiazepln-3-yI)-1 H-indoie-2-carboxamide. 
3-N-(2.3-Dihydro-1 , 8-"dlmet hyl-2-oxo-5-phBnvi-1 H-1 .4-ben2odlazepin-3^)-1 H-indole-2-carboxamide, 
(S)-NH2,3-Dihydro-r^Tiethyl-2-oxo-5-phenyl-1 H-1 ,4-ben2odlazBpin-3-yl)-3-phenyl-2-propenamlde, 
(S)-N-{2,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodlazepin-3-yl)-N'-(2-chiorophenyl>-urBa, 



-one, 

1,3-Dihydro-3-(5-hydroxyindole-2-carbonylam}no)-1-me5Tyl-5-phenyl-2H-1,4-beru^ 
(S)-N-(5-(2-FluorophenyI)-2.3-dihydro-1 -rn ethyj- 2-oxo-1 H-1 ,4-benzodiazepin-3-yI)-4-(trifiuoromethyl)-be 
nzamide, 

3(S)-(+}-1,3-Dihydro-5-(2-f!uorophenyI)-3-(2-indoIecarbonyiamino)-1-nr^ 
3(S^{+)-1.3-Dihydro-5-(2-fluorophenyl)-3-(3-lodobenzoylamino)-1-methyi-2H-1,4-ben2odlazepin^ 
3(S)-(-)-1 ,3-Dihydro-3-(2-indoIecarbonylamino)-1 -methyI-5-pheny^2Fn ,4-ben2odia2epln-2-one, 

3- N-{2.3-Dihydro-1-meg3yl-2-oxo-5-phenyl-1H-1.4-benzodlazepin-3-yI)-2-amino-^ 

4- Bromo-N-(2,3-dihydro-1 -methy l'2H3xo-5-phBnyl-1H-1,4-benzQdiazepin-3-yn-benzamide, 

1 ,3-Dlhydro-5-(2-fluoroph6nyi)- 1-methy l-3(RSH2'-(1 '-methylindoIe)carbonylamino]-2H-1 ,4ben20dia2ep 
ln-2-one, 

(S)-N-(2,3,-Dthydro-1 -meth^ J-2-oxo-5-phenvl-1 H-1,4-ben2odia2epin-3-yl)-N'-{3-methoxyphenyl)-urea, 
1,3-dIhyro-1-mettiyl-3(RS)-I2-(1-methyllndole)-carbonylamlno]-5-phenyl-2^ 

Carboxymethyl-1,3-dihydro-3(RS)-(2-indoIecarbonyIamino)-5-phenyI-2H-1 .4-benzodiazepin-2-one. 
^(S)-(^^)-1,3-Dihydro-3-(4-chlo^obe^zoylamino)-5-(2-fiuorophenyi)-1 -methyJ -2H-1,4-benzodiazepin-2-on 



3-[(((3-Methoxyphenyl)amino)carbonyl)amino]-N,N-dlethyl-2,3-dlhydro-2-oxo-5-phenyl-1H-1,4-ben2odia 
2epin-1 -acetamide. 

H(3-{(((4-^hlorophenyI)amino)carbonyl)amino>-2,3-dihydro-2-oxo-5-phBnyl-1H-1,4-bBn2odte^ 
-acetyl)pyrroIidlne, 

{R)-N-(2>Dlhydro-1-n3ethy!-2K3xo-5-phenyl-1H-1AbenzodlazBpln-3-yl)-N'-(^ 

3-{[((2-ChlGrophenyl)amino)carbonyI]amlno}-N.N-di6thyI-2,3-dihydro-2H3xo-5-phenyI-1H-1,4-benzodlaz 
epin-1 -acetamide, 

(R)-N-(2.3-Dihydro-1-meth^-2-oxo-5-phenyI- or 
(R)-N-(2.3-Dihydro-1-methyl-2K)X 

(R)-N-(2,3-dihydro-1^m6tRyl-2-oxo-5-phenyI-1 H-1 Abenzodiazepin-3-^ 
(R)-N-(2,3-dihydro-1 ^ethy l-2-oxo-5-phenyl-1 H. 1 ,4-benzodlazepin-3-yl)-N'-<5-mdanyl)-urea. 
N-(2,3"Dihydro-1 >methy l-2-oxo-5-pheny!-1H-1,4-ben2adiazepin-3-yl)-N^-(3-carboxymethylphenyI)urea, 
(R)-N-(6-Amino-3-pyridinyl)-N'-(2.3-dihydro-1-methyl-2-oxo-5-phenyI-1 H-1 ,4-benzodiazepln-3-yl urea, or 



or phanmaceuticaily accepta5Te salt thereof. 

26. The use as claimed In Claim 22, wherein the compound Is 

3(SH-H .3-dihydro-3-(2-indolecarbonylamlno)-,J;£2§lSy*-^Ph®'VJ-^^ ,4-ben20dla2epin-2-onB, or 
(R)-N-{2,3-dihydro-l^j][ieUiyl-2-oxo-5-phenyl-1 H-1 .4-benzodjazepin-3-yl)-N'-(3-methyiphenyl}urea, or 

phanmaceuticaily acceptable salt thereof. 

27. The use of the CCK and/or gastrin antagonist compound 3(S)-(-)-1,3-dlhydro-3-(2-indolecarbonyI amino)- 
1-methyI-5-phenyl-2H-1,4-benzodiazepin-2-one, or pharmaceutically acceptable salt thereof, for the pre- 
paration of a medicament useful for directly inducing analgesia, anesthesia or loss of sensation of pain. 

28. The use of the CCK and/or gastrin antagonist compound {R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyMH- 
1 .4-benzodiazepin-3-yl)-N'-<3-methylphenyl}urea, or phanmaceuticaily acceptable salt thereof, for the pre- 
paration of a medicament useful for directly inducing analgesia, anesthesia or loss of sensation of , pain. 
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